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< AIRCRAFT SPARK PLUGS by B<5 


for information on these 
and other BG products, write: 


THE 




CORPORATION 

136 WEST 52nd STREET, 
NEW YORK 19, N. Y. 




The Engine: Pratt & Whitney Aircraft J-48 Jet 
The Fuel System: Holley Turbine Control 
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T he Kidde visual smoke detector 
offers new advantages in fire pro- 
tection for aircraft. It is a small, com- 
pact, light-weight detector which 
cannot give false alarms. 

Here's how it works: air from 
cargo compartments is drawn to the 
detector on the instrument panel. 
Two viewing windows show a black 
chamber through which an invisible 
beam of light passes. The slightest 
trace of smoke reflects the light 
beam, showing through one of the 
windows as a streak of light. 

This foolproof detector elimi- 
nates false alarms frequently caused 
by voltage fluctuations and from 
foreign matter. Write us for full 
particulars. 
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Walter Kidde & Company, Inc. 

I I 1 II Main St., BellevUle 9. N. J. 

Walter Kidde & Company ol Canada, Ltd., Montreal, P. O- 
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TTie Navy loiter to tkfe ai/t... 


Mk Keeping pace with advancements in the 
science of flight through the years, Phillips 
Petroleum Company has always been alert to 
the very latest fuel and lubrication require- 

suppliers of aviation fuels for military and 


jets are announced. This is in addition to a 
tremendous capacity for producing 115/145 
grade aviation gasoline. 

Depend on Phillips for reliable aviation 
products. 


NEW MEMBER of the U. S. Navy fighter plane family, the Grumman 
F9F-6 Cougar is rated in the "over 650 miles an hour" class. A swept 

combat by the Navy, this new streamlined jet fighter is described as a 
much faster plane. 


AVIATION DIVISION 
PHILLIPS PETROLEUM COMPANY 
BARTLESVILLE. OKLAHOMA 
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with REX-FLEX 
Flexible Metal Hose 
Ducting 

Flexible Connections 


lore limited in each succeeding 
"threadability" of REX-FLEX 
nportant than ever before. This 
)f REX-FLEX to be threaded 
•ugh the tight spots is the result of 
extreme flexibility that is engi- 
neered into all REX-FLEX flexible 
metal assemblies. Fabricated by 
advanced methods from stainless 
steel, REX-FLEX achieves its flexi- 
hility without sacrificing ^the 

REX-FLEX assemblies are made to 
irements for a wide variety 
' ran 8' n g from anti-icing 


fire-proof fuel and oil lines to tail cone 

exonics engineers will be pleased to go over 
and make recommendations. Write today. 
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NEWS DIGEST 


Domestic 

Charles H. Babb, Los Angeles, avia- 
tion pioneer, who was president and 
chairman of the board of the Babb Co., 
Inc., aircraft and accessory dealers, died 
Nov. 15 of a coronary ailment. 

The Turbo-Compound Super Con- 
stellation is now undergoing an inten- 
sive testing program, following its 
maiden flight lasting just over two 
hours. The test plane, a Navy version 
R7V-1, showed greatly improved accel- 
eration and climb over earlier models. 

Brig. Gen. Henry Black Clagett, a 
pioneer of the early days of military 
aviation, died Nov. 14 in Walter Reed 
Hospital, Washington, D. C. 

The Cleveland National Air Races 
Corp. has announced that its 1953 
classic will be held at Vandalia Mu- 
nicipal Airport, Dayton, and that its 
new title will be The National Aircraft 
Show and 50th Anniversary of Powered 
Flight Honoring the Wright Brothers. 

Edward A. Schucli, who was chief en- 
gineer for the Aero Service Corp., and 
a pioneer in the art of aerial mapping, 
died recently at his home near Phila- 
delphia. 

"Wes" Hall, who was a dealer-sales- 
man for Air Associates, Glendale, Calif., 
was killed recently when the engine of 
his plane failed after takeoff from Lind- 
bergh Field, San Diego. 

Tire Tennessee Valley Authority has 
purchased three helicopters, two of 
which already have been delivered, fol- 
lowing successful use of a leased ma- 
chine in patrolling transmission lines. 

Harold E. Mistele, Detroit executive, 
has been notified that his speed records 
flying a 145 hp. Continental-powered 
Cessna “170” equipped with Edo floats 
have been accepted by Federation Aero- 
nautique Internationale as world marks 
for Class C-2b seaplanes over a 50- 
kilometer closed course. Mistele’s rec- 
ord speeds, clocked on Aug. 25, were 
109.08 mph. for 100 km. and 102.27 
mph. for 500 km. Previously, he was 
credited by FAI with an airline distance 
record of '946.4S mi. for a Brownsville, 
Tex.-to-Rosiclare, 111., flight, June 12. 

Civil Aeronautics Administration has 
organized a 10-man team to evaluate 
turbojet and turboprop transports with 
a view toward formulating safety and 
certification standards for these types. 



F-94C ROCKET POD mounted in leading 
edge of Lockheed F-94C’s wings (sec pic- 
ture, p. 15) carries a dozen 2.75-in. missiles 

fuselage nose. Streamlined nose of the pod 
is made of tangible Fibcrglas and disin- 

firing. Alternative use of the pod is to carry 
a machine gun and 265 rounds of ammo. 
Rocket pods are 9.5 ft. long, gnn pods 


The team will be headed by George 
Ilaldeman, chief of the CAA aircraft 
engineering division; A. M. Alcorn, en- 
gineering chief of Region 6 with head- 
quarters in Los Angeles, will be vice 
chairman. 

Donald A. Duff, executive vice presi- 
dent of Wisconsin Central Airlines, 
died at Minneapolis Nov. 14. A long- 
time executive with about ten airlines 
since the early 1930’s, he had been 
chief executive of Colonial during the 
Alfons Landa reorganization last winter. 

Civil aircraft production schedules 
for the second quarter 1953 will get 
full allocation of needed controlled 
materials if DPA accepts the recom- 
mendation of the Air Coordinating 
Committee. No hitch is anticipated. 
Total current program stretching to 
the first half of 1955 includes firm 
orders for 381 transports (32 added 
since the previous quarter) and a po- 
tential production of 11.542 non- 
carrier planes for industry’, business 
and agricultural use. 

Financial 

Eastern Air Lines reported a net 
profit of $1,773,875 during the first 
nine months of 1952 out of a gross of 
$88,143,000. 


Air France reports an increase of 
26% in profits for the first eight 
months of this year compared to the 
same period last year. 

British European Airways Corp. re- 
ports that although its summer profit 
amounted to $798,000 its reduced rev- 
enue in the winter months is likelv 
to mean a deficit of about $4,920,006 
for its fiscal year. 

Fairchild Engine and Airplane Corp. 
lists a net of $1,887,000 for the nine- 
month period ending Sept. 30. A 20- 
cent dividend was declared payable Dec. 
22 to stockholders of record on Dec. 3. 

Cessna Aircraft Co. has declared a 
dividend of 50 cents a share payable 
Dec. 22 to stockholders of record Dec. 
9. Cessna announced adoption of policy 
of paying a regular semi-annual divi- 
dend of 25 cents per share, to begin in 
1953. 

Seaboard & Western Airlines, Inc., 
reports net earnings of $801,335 for the 
nine-month period ending Sept. 30 
from operating revenues of $8,886,559. 

Southwest Airways Co. reports net 
income of $81,600 for nine months 
ending Sept. 30. 

Kaiser-Frazer Corp. and subsidiaries 
report net income of $344,064 out of 
total sales of $57,265,337 for the three 
months ending Sept. 30. 

Menasco Manufacturing Co. had a 
net profit of $523,639 for fiscal 1952. 
An additional 10-cent dividend per 
share of stock will be paid Dec. 15 to 
shareholders of record Dec. 1 . Backlog 
was reported in excess of $35 million. 

Temco Aircraft Corp. reports net 
earnings of $1,359,894 for the nine 
months ending Sept. 30, a 51% in- 
crease over corresponding period in 
1951. Unfilled orders amounted to 
$245,600,000. 

Northwest Airlines has paid an in- 
stallment of $835,000 on its bank loans, 
reducing the loan to $7,635,363. 

International 

Qantas Empire Airways now is op- 
erating the longest commercial over- 
water hop in the world on its new 
route from Sydney to Johannesburg: a 
2,677-mi. leg between Mauritius Island 
and the Cocos Islands, using Lockheed 
Constellations. 
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THERE’S A 
BIG DIFFERENCE 



...in Clamps, too! 

Precision is the big difference that makes 
Monogram 3-H Clamps so superior in the fab- 
rication of sheet metal riveted and welded 
sections of aircraft. They are precision-made 
to do a precision job and offer many big 
advantages: 

• Needles always uniform. 

• Needles maintain true alignment. 

• Greater spring tension. 

• One piece construction. 

• Safe, will not fly apart. 

• Sturdier, last longer. 

• Proven in 12 years use. 

Write today for catalog on the many types and 
sizes of Monogram 3-H Clamps and applyi 


MONOGRAM 


MANUFACTURING COMPANY 

8557 Higuera Street, Culver City, California 
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INDUSTRY OBSERVER 

► Present MDAP commitments include delivery of a dozen Sikorsky 
S-55 ten-passenger helicopters to the ground forces of NATO. Sikorsky 
has shipped one S-55 to tne French SNCASE firm. 

► The new all-jet seaplane to be built for Navy by Glenn L. Martin Co. 
probably will carry the designation XP6M. 

► Republic Aviation Inc. is developing a new supersonic fighter designated 
the XF-104. The XF-103 is also a Republic fighter aimed at eventual 
replacement of the Convair F-102 as the standard USAF supersonic 
interceptor. 

► Initial order for the Boeing B-52 will be for RB-52A photo-reconaissance 
versions. No bomber versions of the B-52 have been scheduled for pro- 
duction before the end of 1955. Both the XB-52 and the YB-52, experi- 
mental prototypes, are continuing their flight test programs at a good pace 
with six flights made last week. The YB-52 is now being instrumented for 
advanced flight test work while the XB-52 is scheduled to do high gross 
tests at Moses Lake with an Air Research and Development Command 


► Air Force does not expect to get flight test prototypes of the Wright 
J67 split-compressor turbojet before the end of 1955. The J67 has been 
considered as powerplant for several supersonic fighter types scheduled 
for substantial production by the end of 1955. 

► Chase Aircraft will roll out the first production version of the C-123 
assault transport at its Trenton, N. J., factory in a few weeks. Main 
changes in the production model include a squared-off tail fin, larger para- 
troop jumping doors, and more powerful versions of the Pratt & Whitney 
R2800 engine developing 2,500 hp. for takeoff. 

► Cessna 180, which is scheduled to replace the radial-engine 190-195 
series, is slated to be announced during tne company’s annual sales meet 
for distributors at Wichita, Kans., in January. The new 1 80 powered with an 
in-line engine, resembles the former 170 models but has a squared-off 
vertical tail. Also, the horizontal tail is adjustable about three inches 
trimming. 

► American safety experts question a recent British medical report that 
more than half the passengers in a Viking transport crash were injured 
as a result of “flexion of the body over the seat belt.” Cornell University 
Crash Injury Research survey of 800 survivors in plane crashes showed 
that only 32 had any injuries "(usually braises) in the vicinity of seat belts. 
Cornell" analysis of the British accident data indicated that the fewest 
injuries occurred in the seat belt area and did not produce positive proof 
that any injuries were due to the belts. Stronger scat belts and shoulder 
harnesses have been developed and adopted in this country as a result 
of tire Cornell research. 

► De Havilland is planning a third Comet production line at its Chester 
plant if additional orders materialize at a sufficiently rapid pace. Some 
Comet parts already arc being made at Chester. De Havilland is ex- 
tremely sensitive to continued British and foreign criticism that its slow 

E reduction rate is discouraging many new orders for the jet transport. 
>e Havilland says its current Comet production pace is adequate to 
handle the volume of orders received to date. 

► Douglas C-124A in sendee with MATS recently flew for 18 hr. and 30 
min. while making a nonstop flight of 3,863 nautical miles from Ramey 
AFB, Puerto Rico, to McChord AFB in Washington. 

► British Overseas Airways Corp. is thinking of using retractable air inlet 
screens on its Comet jet transports. The screens would prevent the jet 
engines from sucking in pebbles, mechanics’ rags and other extraneous 
material during ground runup and taxi maneuvers. 


WHO'S WHERE 


In the Front Office 

Stephen F. Keating, former director of 

military contracts for Minneapolis-Honeywell 
Regulator Co., has been named assistant to 
the vice president in charge of the Aero- 
nautical division. Keating has handled mili- 
tary contracts since he joined M-H in 1948. 

L. J. (Larry) Hansen has been designated 
vice president-sales for Hansen Mfg. Co., 
Cleveland, Ohio, makers of quick-connect 
fluid line couplings. Hansen was President- 
elect Dwight D. Eisenhower’s personal pilot 
1942-1946. His former post as assistant 
general manager has been filled by Bert W. 
Manning, also an eX-USAF pilot." 

Frederick D. Gearhart, president of Gear- 
hart & Otis. New York investment firm, has 
been elected chairman of the board of U. S. 
Airlines, certificated freight earner. Other 
new directors include: Fred A. Miller. U. S. 
Airlines’ new president; Col. Paul D. Shee- 
line. Cob G. Gordon Moore, Jay W. Kauf- 


Changes 

H. Albers has been designated chief en- 
gineer of the USAF heavy press program for 
Loewey Construction Co., inc.. N. Y. 

J. Howard Batchelor has been named gen- 
eral manager of Liberty Mfg. Co., Santa 
Monica, Calif., subcontractor to aircraft 
firms. Edwin A. Kraft, Jr., has been ap- 
pointed sales manager. 

Rear Adm. C. R. Todd, USN (Ret.), has 
been named manager of Continental Can 
Co.’s Coffeyville, Kans.. plant, making Boe- 
ing B-47 and Grumman S2F-1 assemblies. 

Bruce H. Pauly has been appointed air- 
craft sales manager at Pcsco Products di- 
vision of Borg-Warncr Corp., Cleveland. 

Dr. George Gerard, former principal re- 
search engineer for Republic Aviation Corp- 
has joined Bassons Industries Corp., N. T., 

projects. The firm handles plastics molding 

3 "r. Vuuch and Russell Strongman have 
been appointed Middle West and Eastern 
Seaboard regional managers, respectively, for 
General Controls Co., Los Angeles. 

E. W. Britton has been designated man- 
ager of Wright Aeronautical division’s spare 
parts division, Wood-Ridge, N. J. R. E. 
Brown has been named assistant service 
manager of the firm. 


Honors and Elections 

Sir Geoffrey de Havilland, founder and 
director of the de Havilland Aircraft Co., 
Ltd., has been chosen recipient of the Gug- 

E snheim Medal for 1952 in recognition of 
is “forty years of pioneering in military and 
commercial aircraft and the development of 
long-range jet transport.’' Phil C. Garratt, 
managing director of DH-Canada. has been 
awarded the McKee Trophy, given annually 
to the person who has done most toward 
furthering Canadian aviation during the past 
year. Garratt received the trophy for his 
development of the DH Beaver and Otter. 
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Hamilton Standard’s long experience as the leader in propeller design 
and production is also devoted to supplying other equipment for 
outstanding airplanes and guided missiles for the Navy and Air Force. 
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Welcome aboard the convair! 
Twenty-nine leading airlines at home and 
abroad proudly invite you to fly the Convair 
. . . die world's most popular passenger plane. 
Ask your favorite airline or travel agent to 
make your next flight a Convair. 
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Washington Roundup 


Defense Program: Overhaul 

First action of incoming President Dwight Eisenhower 
on defense, it is expected, will be to appoint a commis- 
sion of civilians to semtinize all aspects of the military 
program and come forth with recommendations aimed 
at getting "adequate” security for minimum cost. 

It is likely to touch off the bitterest inter-service row 
since unification. It also means that the services face an 
uphill struggle next year against losing authority to the 
Secretary of Defense’s office. 

The review commission was first formally proposed by 
Sen. Robert Taft in his campaign for the nomination. 

The proposal was included in the Republican Party 
platform: “We shall revise our entire preparedness pro- 
gram and we shall strip it clean of waste, lack of coordina- 
tion, inertia, and conflict between the services.” 

One probable effect of establishment of the review 
commission: Any major change in the defense program 
by the new administration will not be reflected until the 
1955 fiscal year budget. This will reach Congress in Janu- 
ary 1954, and will be for the year starting July 1954. 

Sen. Styles Bridges, key Republican in Congress who 
can have his choice of the Senate leadership post, chair- 
man of the Armed Sendees Committee, or chairman of 
the Appropriations Committee, estimates it will take the 
commission about six months to complete its work. 

Congress: Little Change? 

Election changes in the membership of the House and 
Senate aren’t likely to affect the final outcome on key 
aviation issues. 

There will be 20 more Republicans and 20 fewer 
Democrats in the House and one more Republican and 
one less Democrat in the Senate next year. There also 
will be some replacements not reflected in the party 
lineup, such as replacement of Rep. Lindley Beckworth, 
who headed House Interstate and Foreign Commerce 
Committee’s Aviation Subcommittee this year, by Rep.- 
elect Brady Gentry. 

But votes this year on vital aviation issues weren’t so 
close that the outcome would be affected by these 
moderate changes. For example: 

• The House vote in favor of clamping a ceiling on 
defense spending— which would mean a slowdown in 
plane deliveries-was 220 to 130. 

• The Senate vote for lenient mail pay formula for 
international carriers was 58 to 23. 

• The Senate vote against making certificated irregular 
carriers eligible for subsidies was 53 to 28. 

• The Senate vote against cutting back Air Force research 
and development money was 47 to 30, and, against 
slashing USAF operational funds, 49 to 25. 

Subsidy Legislation 

Changes in the makeup of House and Senate Inter- 
state and Foreign Commerce Committees seem to favor 
the nonskeds in their fight against lenient airmail subsidy 
separation legislation for the scheduled industry. 

► In the House Committee: 

• Four of the 15 members who went along with the 
legislation favored by the scheduled industry won’t be 
back next year: Rep. Lindley Beckworth; Rep. John 
McGuire: Rep. Leonard Hall; Rep. Haarmar Denny. 


• All eight of the committee members who bucked the 
majority and supported legislation establishing a rigid 
mail pay formula and opening the subsidy field to the 
cerificated irregulars, will be back-Rep. Charles Wolver- 
ton, as chairman; Rep. Arthur Klein; Rep. William 
Granahan; Rep. Louis Heller; Rep. Morgan Moulder; 
Rep. John Heselton; Rep. John Williams; Rep. Homer 
Thomberry. 

• Among the re-elected committeemen: Rep. Peter Mack, 
who piloted a lightplane around the world a year ago. 

► In the Senate Committee: 

• The makeup next year will be greatly changed. There 
are two Democratic vacancies and three Republican 
vacancies to be filled by new senators. 

• All five of those seats had been filled by members who 
supported the scheduled airline position on airmail sub- 
sidy separation legislation: Sen. Ernest McFarland; Sen. 
Herbert O’Conor; Sen. Owen Brewster; Sen. James Kern; 
and the late Sen. Brien McMahon. 

Airline Attorneys 

Scheduled airlines and nonskeds are financing some 
legal heavyweights— some with political and some with 
CAB ties-in the Board's investigation to determine the 
future of competition in the industry. 

Representing the nonskeds will be: 

Hardv Maclay, former CAB counsel, representing 
North American Airlines. 

Morris, Kixmiller and Ban, representing American Air 
Transport, Inc., and Air Coach Transport Assn. Senior 
member George Morris formerly was president of the 
American Bar Assn, and junior member Albert Beitel, 
a former CAB examiner. 

Wheeler and Wheeler, representing Coastal Cargo, Inc., 
is the firm of former Sen. Burton Wheeler, former chair- 
man of the Senate Interstate Commerce Committee. 

Davies, Richberg, Tydings, Beebe and Landa, repre- 
senting Freight Air, Inc., and Seaboard & Western Air- 
lines, includes several top figures of the Roosevelt era: 
former ambassador to Russia, Joseph Davies; Donald 
Richberg. former head of the National Recovery Admin- 
istration and assistant to former Attorney General Homer 
Cummings: Arthur D. Condon, former attorney for the 
Bureau of Internal Revenue and Maritime Commission; 
former Sen. Millard Tydings. 

Posner, Berge, Fox, and Arent, representing World 
Ainvavs, includes Wendell Berge. former Assistant Attor- 
ney General, and Albert Arent, former assistant to 
Attorney General Francis Biddle. 

Opposing the nonskeds will be: 

Pogue and Neal, representing Western Airlines and 
Alaska Airlines, includes L. Welch Pogue, former CAB 
chairman, and George Neal, former CAB counsel. 

Chadboume, Parke. Whiteside, Wolfe and Brophy, 
representing Trans World Airlines, includes Gerald 
Brophy, prominent Democrat appointed to represent the 
government as a director of General Aniline and Film 
Corp. which former TWA President Jack Free heads. 

Covington and Burling, representing American Air- 
lines and Panagra, is the law firm Secretary of State 
Dean Acheson was formerlv connected with and is ex- 
pected to rejoin. His son, David, is a junior partner. 

Edward Leasure, representing Continental Airlines and 
Northwest Airlines, former CAB chief examiner. 

—Katherine Johnsen 
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New Cutbacks Hit Aircraft Programs 


Air Force Production Figures 


picture. Secretary Thomas Finlcttcr 

"Aircraft accepted by the Air 
Force in August totaled 84 million 
lb. airframe weight compared to 
only 14 million airframe lb. ac- 
cepted during August 1950. Spe- 
cifically, total fighter production in 
July 1952 was about fivi " 
amount of two years age 
fighter production was 
higher in 1952 than in 1950. 
Bomber production in July 1952 
was five times higher than in July 
1950 and in terms of weight seven 
times higher. Under production 
schedules applicable during 1951, 
91% of the quantity of aircraft 


"Two years ago production of 
the B-47 bomber program had 
barely started. Today at Bocing- 
Wichita, one of the three plants 
dedicated to this program, B-47s 
arc being turned out at rate of bet- 
ter than one per working day. In 
the fighter category, two years ago 
ics me the entire month’s output of F-84s 
ight of and F-86s— our two major fighter 
programs— was 55, or less than one 
a day. The combined output is 
now running around 250 a month, 
or better than 1 3 per day. 

“In the case of engines. Allison 
and General Electric are currently 
turning out engines at a combined 
rate of approximately 60 a day com- 


• Slashes follow line set 
by Campbell Report. 

• Funds to go to newer 
plane, engine types. 

By Robert Hot/. 

Drastic cuts in production of obso- 
lescing military aircraft types were made 
last week by the Air Force and Navy 
as a result of prodding by Defense 
Secretary Robert Lovett. Procurement 
funds recovered from the cuts will be 

► Airplanes— USAF cut the following 

^Northrop Scorpion (F-89) twin-jet 
night fighter. All current models of the 
Scorpion (A, B and C) have been 
grounded since September after a series 
of crashes indicating structural deficien- 
cies. First FS9Ds were scheduled to be 
delivered in November with a produc- 
tion progrant on this model stretching 
to the end of 1955. This program has 
been virtually eliminated by USAF. 
Previously the development program 
for the F-89F, successor to the D model, 
had been cancelled by USAF. 

• Lockheed Starfire (F-94C) all-weather 
interceptor. This radar-equipped, rocket- 
firing fighter is already in production. 
Size of the production program previ- 
ously had been reduced by USAF sev- 
eral times since the outbreak of the 
Korean war. 

For the Navy the Bureau of Aero- 
nautics made the following cuts: 

• Grumman Cougar (F9F-6 and -7) 
sweptwing carrier-based jet fighter. Navy 
had originally planned a heavy produc- 
tion program for this fighter involving 
more than 1 ,000 planes during the next 
two years. Slash in this program was 

• Douglas Skyraider (AD), piston- 
powered attack plane. The Skyraider 
has been the Navy’s standard postwar 
carrier-based attack plane and gained an 
excellent reputation in Korean combat. 
It is scheduled to be replaced by turbo- 
prop-powered A2D. 

• North American Savage (AJ-1) carrier- 
based attack plane powered by two pis- 
ton engines and one turbojet. The Sav- 
age is the largest U.S. carrier-based 
bomber and Navy’s first plane equipped 
to carry atomic bombs. Navy recently 
announced that it planned to convert 


the Savage for duty as an aerial tanker 
to refuel carrier-based jet fighters. It is 
scheduled to be replaced by the A2J 
using turboprop power. 

► Engines— Allison and Pratt & Whit- 
ney Aircraft are the hardest hit engine 
manufacturers involved in the cuts. Alli- 
son’s J35 axial-flow jet powers the 
Scorpion, and its J33 centrifugal-type 
powers some versions of the Cougar and 
is also used in the Savage. P&WA’s 
centrifugal J4S powers the bulk of the 
Cougars and all of the Starfircs. P&WA 
also makes the afterburner for the Star- 
fire. Cutback in R2800 piston engines 
for the Savage can easily be absorbed by 
commercial demand. Wright Aeronau- 
tical division will get a cut in R3350 
piston engine production for the Sky- 

Although Secretary Lovett, USAF, 
and Navy brass dismissed the Campbell 
Report (Aviation Week July 28, p. 
12) as “naive” and "uninformed." all 
the recently ordered cutbacks were spe- 
cifically recommended by W. L. 
Campbell, then acting director of the 
Defense Production Administration. 
Campbell has since left DPA and re- 
lumed to private business. 

The services' action came as a direct 
result of a directive from Secretary 
Lovett ordering them to conserve air- 
craft procurement funds for the most 
modem types available and to phase out 
obsolescent types as soon as possible. 


The Defense Department is extremely 
anxious to present a well-ordered pic- 
ture of its guided missile and aircraft 
procurement policies and programs to 
the 83rd Congress. Even without the 
impetus of economy-minded Republi- 
can control, there was a growing con- 
gressional dissatisfaction with the mili- 
tary procurement picture as it developed 
after the Korean war. 

► Policies Defended— At the same time 
the Defense Department was quietly 
implementing some of the principal 
recommendations of the Campbell Re- 
port, Secretary Lovett was strongly de- 
fending defense procurement policies 
against the sharp criticism of the Sen- 
ate Armed Forces Subcommittee on 
Preparedness headed by Sen. Lyndon 
Johnson. Marshalling statements from 
the Joint Chiefs of Staff, Munitions 
Board and the Secretaries of the Army, 
Navy and Air Force, Lovett made the 
following points in rebuttal to the most 
recent report of the Johnson Subcom- 
mittee (Aviation Week Sept. 8, p. 
16): 

• The stretchout in military aircraft pro- 
duction was not made entirely for fiscal 
reasons, but also on the economic con- 
sequences that might have followed 
from an abrupt buildup to a peak fol- 
lowed by a sharp decline. 

"In revising production schedules and 
stretching them out over a longer period 
of time, immediate requirements for 
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critically short production equipment, 
materials, and manpower were reduced,” 
the Munitions Board stated. "And to 
that extent military demands have not 
created serious disruptions in the 
economy of the nation which might 
have taken place otherwise. If military 
production were pushed up to a level 
where its ‘take’ of basic materials re- 
duced the operation of many small- and 
medium-sized business enterprises be- 
yond their break-even point, the damage 
to our economic structure would have 
been severe with comparatively little 
gained in the way of additional 
weapons.” 

• No greater military mistake could be 
made than to freeze aircraft design at 

• Appointment of a defense production 
czar is neither necessary nor desirable. 
Lovett noted that he had appointed 
Hugh Dean, a vice president of General 
Motors Corp. in charge of manufactur- 
ing, as a full-time production expediter. 

• The stretchout of aircraft production 
will not delay deliveries of aircraft to 


foreign allies under the MDAP program 
because the original production sched- 
ules for this program were retained. The 
stretchout applied only to production 
for the U. S. military forces. 

• The Joint Chiefs of Staff have never 
stated that the years 1953 and 1954 
will constitute the period of our greatest 
peril, as quoted by the Senate report. 
Lovett said the JCS mentioned the gen- 
eral period of 1954 as the date by which 
Russian capabilities will become “very 
dangerous.” They do not estimate that 
Russian intention is to make war in 
1954 or imply after that year danger 
will be less. 

Aviation Safety Grant 

Laurance S. Rockefeller has made a 
grant of $25,000 to the Flight Safety 
Foundation to be used in support of a 
program of safety promotion and educa- 
tion. The foundation is dedicated to 
the advancement of safety in all 
branches of commercial and private fly- 


Odluin Suggests 
B-60 Jet Airliner 

Consolidated Vultee's B-60, swept- 
wing jet-powered version of the B-36, 
could be available as a commercial jet 
transport in 1955, and it could cany 
200 passengers coast-to-coast in five 
hours, according to Convair's chairman 
of the board, Floyd B. Odium. 

Proviso is that the military release 
manufacturing space and personnel to 
allow Convair enough "elbow room” 
to undertake the task with sufficient 
facilities and manpower. 

Other items of interest noted by 
Odium in a speech before the Wings 
Club this month: 

• Planes capable of speeds up to Mach 
2 are already under construction. 

• No airline should use competition 
to force an airframe manufacturer to 
build at a loss. 

• The 2 % fee now received by airframe 
manufacturers does not allow enough 
“fat” unless orders are received in large 
batches. 

• Cost and production time of planes 
must be reduced. They are too com- 
plicated, require too many and too high 
precision parts. We need new tech- 
niques to simplify plane construction, 
especially military aircraft whose life 
expectancy is low. Possible greater use 
of plastics might be the answer. Odium 
suggested. 

Quick Trans-Arctic 
Route Hearing Urged 

State Department is urging Civil 
Aeronautics Administration to expedite 
hearing of the Europe-West Coast 
trans-Arctic route application of Scandi- 
navian Airlines System. State asks CAB 
consideration by Dec. 31. 

U. S. carriers told CAB that if SAS 
flies the route they want to do the same. 
Thus, if the Board is not ready for U. S. 
operation of the route, the airlines ask 
that SAS not be allowed to operate it. 
Pan American, TWA, Western and one 
other airline presented their views to 
CAB at an informal conference. The 
Board has not discussed the matter with 
any SAS spokesmen, but may by Dec. 

The CAB members have not yet 
studied the pros and cons. Key problem 
is that if the Board allows SAS to start 
scheduled West Coast-Europc service 
direct, as SAS asks, then U.S. prestige 
considerations may dictate that a U.S. 
line operate the route, too. And the 
subsidy need for that would be high. 
Present traffic demand for such service 
is considered low (Aviation Week 
Oct. 6, p. 14). 

The director of State Department’s 
Transport and Communications Office, 


British Also Order Cutbacks 


Britain’s current economy wave 
in the defense budget already has 
forced a cutback in the production 
of obsolescing aircraft types, similar 
to the recent action by USAF and 

Hardest hit is the twin-jet Can- 
berra bomber program. Originally 
the program called for production 
by three other firms in addition to 
the designer, English Electric. The 
subcontractor programs have been 
greatly reduced and there is a strong 
possibility they may be cancelled 
completely. 

In the night fighter field, where 


the Gloster Javelin will take over, 
current orders for the de Havilland 
Venom and the Armstrong Whit- 
worth NF-11 have been cut back. 

Most critical effect of the 
economy budget may be in the new 
generation of high-speed bombers 
on which the Royal Air Force is 
counting for its offensive power 
three years hence. Indications are 
that only token orders rather than 
quantity production will be author- 
ized for the Vickers Valiant, Avro 
Vulcan and the Handles' Page HP 
80, crescent-winged bomber pow- 
ered by four Sapphire jets. 
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CAB Shuffles Chairman’s Duties 

Board assumes power to hire and fire, now controls staff 
matters of policy and major projects. 


J. Paul Barringer, says eventual airline 
use of this route appears inevitable be- 
cause of the shorter distance and time. 
The main question is when. 

If CAB considers the SAS application 
by Dec. 31, as Barringer urges, the 
Board may have an opinion before 
spring when SAS hopes to start the 
scheduled service. 

Trans-Canada Buys 
Turboprop Viscounts 

Trans-Canada Air Lines has placed 
an SI 1.5-million order for 15 Vickers 
Viscount turboprop transports. This is 
the first airline order for turboprop 
transports on this side of the Atlantic. 

TCA President Gordon McGregor 
said the Viscounts would be used to 
supplement TCA’s current fleet of 
DS-3s and North Stars on its domestic 
routes. This means U.S. passengers 
will get their first introduction to the 
relatively quiet and vibrationless turbo- 
prop travel when TCA introduces the 
Viscount on its New York-Montreal 
run sometime during 1955. 

► Deliveries— Vickers has promised TCA 
delivery of its first Viscount in the fall 
of 1954 with the entire order scheduled 
for delivery by the end of 1955. From 
London, the British Board of Trade 
reported that the TCA Viscount order 
was the largest single dollar order re- 
ceived in Britain since the end of World 
War H. 

Vickers recently increased Viscount 
production facilities at its Weybridge 
Plant and added an extensive com- 
ponent plant manufacturing operation 
at Hum to allow production rates to be 
increased to six a month. First produc- 
tion models of the Viscount rolled off 
the Weybridge line this month for de- 
livers- to British European Airways. 

► Win Over 340s-The TCA order was 
placed after an 18-month evaluation of 
the Viscount and the Convair 340 to 
meet TCA's future medium-range 
domestic transport requirements. TCA 
recently ordered eight Super Constella- 
tions for its overseas routes. 

TCA currently operates over 16.800 
route mi. and has reported a steadily 
increasing passenger business during the 
past 18 months. 

Vickers now has about 50 Viscounts 
on order with another 50 still under 
negotiation. 

New Terminal 

(McGraw-Hill World News) 

Bogota-Construction of a new in- 
ternational airport for Cali is sched- 
uled to begin soon. The field, planned 
as one of the best terminals in Latin 
America, is expected to cost $3.2 mil- 
lion. 
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Civil Aeronautics Board has curbed 
the powers of its own chairmanship, as 
predicted by Aviation Week (Oct. 27, 
p. 83). The four present members, in- 
cluding new Chairman Oswald Ryan, 
voted unanimouslv to put control of 
the 565-man staff back in the hands 
of the whole Board. 

Former Chairman Donald Nyrop 
had managed staff affairs himself un- 
til resigning Nov. 1. Remaining four 
members are: Ryan, new Chairman and 
long-time vice chairman; Republican 
Chan Gurney, who while senator was 
chairman of the Senate Armed Services 
Committee and now is considered 
leading prospect for CAB chairmanship 
next year; and Democrats Josh Lee and 
Joseph Adams. The fifth membership 
probably will be filled by Eisenhower 
appointment about Mar. 1. 

The procedural changes are exactly 
those predicted by Aviation Week. 
And they are in full accord with a 
specific revision of the President’s CAB 
Reorganization Order of 1950-as also 
explained in that article, and related 
in the Board’s press release announcing 
the changes. 

► Changes— Here is what will be in- 
volved: 

• Executive hiring and firing, down to 
the division chief level, is “subject to 
the appeal of the Board.” The CAB 
press release, interpreting authorization 
for this change under the President’s old 
reorganization order, states: "Previously, 
the Board had defined the term ‘heads 
of major administrative units’ as in- 
cluding only the executive director and 
the heads of offices and bureaus. By its 
recent action, the Board has redefined 
the terms as also including . . . the as- 
sistant head of each office and bureau; 
and heads of divisions in each office 
and bureau.” 

• Board controls staff affairs on policy 
and major projects. The executive 
director of the staff, James Vemer, re- 
ports to the full Board. The CAB 
press release states: 


"The Board has also made a matter 
of record the fact that the executive 
director functions under authority 
delegated by the Board as well as the 
Chairman and reports not only to 
the Chairman but to the Board as a 
whole.” The Chairman now handles 
staff matters mainly from an efficiency 
and housekeeping standpoint, whereas 
in the last two years he had largely 
directed the staff's action on matters 
of important substance as well. The 
next procedural change makes this 

• Director reports to the Board once 
weekly “to receive instructions and to 
report concerning overall progress as 
well as on the more important actions 
taken by him.” Previously, Verner not 
only reported mainly to the Chairman 
but was obliged by the Chairman to 
serve as the latter’s executive assistant. 
Result was that the staff director was 
constantly tied down to the Chairman's 
office, and the other Board members 
felt they had little say in planning the 
staff work which is considered so vital 
to members' final decisions on cases 

► Results— Before effecting the change, 
the members presented their plan to a 
special meeting of the staff executives 
—about 22 of them. Board members re- 
port that staff members showed genuine 
approval. 

Executive Director Vemer imme- 
diately started routine weekly reporting 
to the full Board on the following 
Wednesday. 

The Board’s press release subse- 
quently announced that the Board "saw 
no need for any major changes either 
in procedures or personnel” as indicated 
in Aviation Week (Nov. 17, p. 18). 
This indicates the Board will not re- 
store the office of "Public Counsel," 
as recommended unofficially by a num- 
ber of Washington attorneys. The 
CAB members apparently believe that 
the increased efficiency of the special- 
ized "bureau counsel” system outweighs 
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the judicial advantages of a more 
theoretically independent "public 

This also is borne out in a further 
acknowledgment by the Board of "the 
progress which has been made in ob- 
taining more efficient operations” 
(mainly under the Nyrop chairman- 
ship). Nyrop cracked the whip in 
speeding up economic cases. And in 
safety matters he acted as a sort of 
one-man civil aeronautics authority, es- 
pecially after the series of crashes last 

He also wielded great personal in- 
fluence with the big airlines on safety 
matters. 

However, the present four Board 
members say they plan to "continue 
the progress” insofar as efficiency im- 
provement is concerned. 

Nose-High Takeoff 
Cited in Comet Crash 

An unusually nose-high takeoff at- 
titude is believed to have been re- 
sponsible for the accident involving a 
BOAC Comet at Ciampino Airport at 
Rome, according to some unofficial 

*First contact with the ground ap- 
parently was made by the tailskid which 
dragged down the runway for some dis- 

The accident occurred shortly after 
dusk. 

Major damage to the aircraft occurred 
when it came in contact with airfield 
boundary lights mounted on concrete 
posts 2 ft. 6 in. high. The landing 
gear collapsed. The Comet’s crash 
switches were operated when the air- 
craft settled to the ground. All emer- 
gency equipment functioned. All fire 
extinguishers operated. Fuel cutoff 
switches shut down the four engines, 
all of which were, up to this moment, 
running at full thrust. Electrical serv- 
ices were curtailed and standby cabin 
lights were automatically energized. 

► No Fire— Before the aircraft came to 
rest, one of the concrete posts ripped 
the bottom skin away from the port 
outer fuel tank, carrying 1.210 imperial 
gal. of kerosene fuel. The spilled fuel 
followed the aircraft in a wave, even- 
tually overtook it and lapped at the jet 
pipes; but there was no fire. None of 
the other tanks was punctured nor 
was there any sign of a leak from any 
of them. 

None of the 42 people aboard was 

BOAC concurred in the official state- 
ment issued by the British Ministry 
of Civil Aviation that neither the 
aircraft nor its engines had malfunc- 
tioned. 

No official report has been issued on 
the cause of the crash. 


Safety Built In 

• That is feature claimed 
for all-metal Helioplane. 

• First of military version 
to Army next month. 

First delivery of a military version of 
the radically designed slow-flying four- 
place Helioplane is due in December. 
Civil versions will be forthcoming early 
next year. 

Prof. Otto C. Koppen, designer of 
the all-metal aircraft, told Aviation 
Week the first custom-built military ex- 
perimental plane would be delivered to 
the Army Field Forces at Ft. Bragg, 
N. C., next month; the first four-place 
plane off the commercial production 
line at the Helio Aircraft Co. plant at 
Norwood, Mass., will be ready early 
next year. Price is tagged at over 
$20,000 fully equipped with blind fly- 
ing instrumentation. 

Except for all-metal construction, the 
commercial Helioplanc Courier will be 
similar in most respects to the four- 
place prototype Courier which made its 
debut at the August 1951 Detroit Na- 
tional Air Races and which has been 
demonstrated about the country since. 

► Safety Features— Designed-in safety 
features plus slow-flying ability are ex- 
pected to make the Helioplane perhaps 
the safest small airplane yet produced. 
Steel tube structure surrounds the 
cabin. Seats are designed to take 15G 
loads fore and aft; shoulder harness is 
provided. Landing gear is set well for- 
ward to prevent noseover. If the pilot 
uses the slow speed in emergency it is 
hard to conceive of an accident from 
which the plane's occupants can’t walk 
away, the designer says. 

The airplane was engineered by Prof. 
Koppen, aeronautics professor at Massa- 
chusetts Institute of Technology, to 
meet specifications derived from a 40- 
state survey on requirements of the fly- 
ing public. The survey was conducted 
by Prof. Lynn Bollinger of Harvard Uni- 
versity School of Business Administra- 
tion. ‘ 

Designed to take advantage of vari- 
ous highlift devices in order to fly 
slowly, the Helioplane can maintain 
level flight at 30 mph. and operate with 
full load from a 100-yd. air strip, its 
designers have demonstrated. It is de- 
signed to cruise at 1 50 mph. 

► Lycoming Engine— Powerplant is a 
260-hp. Lycoming GO-435 engine turn- 
ing a Hartzell propeller with reduction 
gear. 

Wing is fitted with very large full 
span flaps, plus leading edge automatic 
slats, and is designed to be spinproof. 
Prof. Koppen before World War II 


had designed the spinproof General Air- 
craft Skvfarer two-place airplane, with 
two-control system. The four-place de- 
sign is the second Helioplane. The de- 
sign principles were flight tested pre- 
viously in a smaller Cub-size two-placer 
first flown in 1949. 

Helio Aircraft Co. has been strug- 
gling to get into production on the mili- 
tary and commercial versions for more 
than a year, and at one time had a ma- 
terials schedule with DPA for 12 planes 
a month. Current plans are to build 
the commercial planes on order, with 
down payments in advance. 


AF Officer Sees 
Need for Complexity 

"Give us reliability and don't worn 
about complexity,” said Col. H. J. 
Sands. USAF, to the recent Metro- 
politan Section meeting of the Society 
of Automotive Engineers. 

Sands, who spoke on complexity in 
present-day aircraft, is special assistant 
to the Deputy for Development, Air 
Research and Development Command. 
He had been a member of a group 
recently returned from a study of bat- 
tle conditions in Korea and drew on 
that experience for his talk. 

Sands’ general thesis was that the 
pilot should not have to do anything 
but fight, and that if additional gadgets 
were necessary to accomplish that job 
then they should be provided. He cited 
as one example the problem of starting 
a turbojet where temperature of the 
starter-generator is a limiting factor. 
Pilots exceed permissible limits too 
easilv with manual starting, and so the 
Air Force is considering the use of a 
completely automatic engine starting 

Sands said that much of the current 
outcrv against complexity could be 
traced to quotes from experienced pilots 
with long strings of combat missions 
in World War II and Korea. These 
men could probably use a simple air- 
plane, he said, but the new pilots 
couldn’t. It is this latter group that 
will be doing most of the fighting in 
event of war, he added. 


Lack of Capital 
Hits Aerocar Plans 

Lack of capital has forced Aerocar, 
Inc., Longview, Wash., to drop out of 
the Civil Aeronautics Administration’s 
program to run full-scale tests on dual- 
purpose aircraft convertible to autos. 

CAA had asked the firm to supply 10 
of its Aerocars on a rental basis, but the 
company’s president and designer, 
Moulton Taylor, says he has been un- 
able to raise the $90,000 necessary. 

Aerocar is building four of its models. 
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New Angle for Carrier Landings 


A new type of flight deck and opera- 
tional technique has been developed 
jointly by the U.S. and British navies 
to increase efficiency and safety of jet 
aircraft operations aboard aircraft car- 

The new deck has an additional area 
extending outboard from the normal 
flight deck to allow the aircraft landing 
area to be angled ten degrees off the 
ship’s centerline. 

► Operation— Here is how it works: 

In current carrier operations the 
pilot approaches for a landing at from 
5 to 1 5 knots above stalling speed. 
When he is directly over the landing 
area he gets a signal from the landing 
signal officer to “cut." The pilot chops 
bis throttle and stalls down onto the 
deck where his tailhook engages one 
of the arresting wires. When the pilot 
chops his throttle he is irrevocably com- 
mitted to land. If his tailhook misses 
the arresting gear he rolls on into a 
crash barrier designed to keep his plane 
from crashing into the deckload of 
gassed and armed planes parked on the 
forward deck. 

For a piston-powered plane, the crash 
barrier has wires that catch the pro- 
peller. For a jet, a 12i-ft. nylon web 
tries to catch and hold the landing 

S r and wing. If the barrier fails to 
d a plane, or it bounces over, a costly 
crash into the planes parked forward 
is inevitable. 

In the new technique the jet pilot ap- 
proaches at an angle with his air brakes 
extended and pulling about 75% power. 
He comes in at a relatively high speed 
with the nose high to make the aircraft 
sink at a controlled rate of descent. 
Instead of stalling down onto the ar- 
resting gear, he “sinks” into it and 
doesn’t cut power until he feels his 
tailhook engage. If the hook fails to 
engage he retracts his air brakes, jams 
the throttle forward and, since he 
already has considerable power, the jet 


can accelerate fast enough to take off 
again and come around for another 
approach. 

The combination of the angled deck 
and new approach technique offers the 
following main advantages, according 
to Rear Adm. T. S. Combs, chief of 
the Navy’s Bureau of Aeronautics: 

• Safety. It removes the costly hazard 
of a crash into the forward deckload of 
gassed and armed planes. A recent 
crash of this type where a Banshee 
jumped the nylon crash barrier on the 
Essex off Korea killed ten men, 
injured a score and destroyed about $3 
million in aircraft. If a crash does oc- 
cur on the angled deck, it is pointed 
away from the deck load and "island" 
superstructure; it will involve only a 
single plane. 

Additional hazard from charged wing 
guns, loose rockets and "hung" bombs 
that fire or explode along the line of 
landing will also be directed away from 
flight deck personnel and vulnerable 
targets. The jet pilot also has a much 
better chance of making a recovery 
from a bad approach or malfunctioning 
tailhook than formerly. 

• Economy. The angled deck landing 
gear requires only half the arresting 
gear used for normal operations and 
eliminates the crash barrier. Observers 
estimate that about $300,000 will be 
saved on arresting gear engines alone. 
Considerable weight is saved in the 
critical area high above the plane’s 
center of gravity. Indications are that 
enough weight can be saved to allow 
installation of an additional catapult 
for jet launchings on the angled deck. 
► Developed by British— The angled 
deck concept was developed by the 
British at the end of World War II 
when they began operating twin-engine 
attack planes of wooden construction. 
The normal crash barrier tore up these 
planes beyond repair. First flight tests 
were made in 1951 by U. S. Navy 


pilots off Norfolk using jet aircraft on 
a specially marked portion of the car- 
rier FDR’s flight deck. 

Initial construction of an angled deck 
on a carrier is now being completed on 
the 27,000-ton Essex-class carrier An- 
tictam. A full-scale fleet evaluation of 
the angled deck and its flight tech- 
niques is scheduled for early in 1953, 
with both British and American jet 
types participating. Cost of the An- 
tictam modification is about SI million. 
If the Antietam tests are as successful 
as anticipated, all of the Essex-class car- 
riers will be modified with an angled 
deck. On carriers with an island super- 
structure, the angled deck will extend 
off the port side. On the new flush 
deck 60,000-ton Forrestal-class carriers 
the landing and catapult areas can be 
angled in both directions. 

Transistor ‘Aging’ 
Troubles Producers 

Reports of “shelf-life aging” in cer- 
tain types of point-contact transistors 
are attributed bv one leading manufac- 
turer to inadequate sealing against 
moisture. The manufacturer says he 
already has taken corrective steps. Re- 
duction in transistor gain, or amplifica- 
tion, are the symptoms of the reported 
troubles. 

Avionics industry interest in the tran- 
sistor as a possible substitute for the 
vacuum tube has been high because of 
the transistor’s extremely long life, small 
size, light weight and low power con- 
sumption. Although it is only recently 
out of the "laboratory curiosity” stage, 
many companies already have put their 
engineers to work to learn more about 
the transistor’s characteristics and poten- 
tial uses; 

► Point Contact Type Susceptible— The 
aging problem has shown up only re- 
cently in the point-contact type transis- 
tor, the earliest type and the one which 
is in widest production today. This 
point contact transistor consists of a 
small piece of germanium against which 
are pressed two tiny wire “cat’s whisk- 
ers," called the emitter and the col- 
lector. (Functionally, the emitter cor- 
responds to a vacuum tube's grid: the 
collector corresponds to the plate.) 

It has been known for some time 
that moisture causes a chemical reaction 
at the point of whisker-germanium con- 
tact which increases collector imped- 
ance and reduces current gain. Extended 
storage periods have now shown that 
the plastic used to seal some types of 
transistors permits moisture seepage. 
Hermetic sealing and possibly the use 
of an inert filling gas appear to be the 
logical solutions to the problem. 

► GE Statement— In answer to an 
Aviation Week query, a General Elec- 
tric spokesman said: "Along with other 
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companies, CE has experienced a phe- 
nomenon similar to shelf-life aging 
which has been traced to a lack of ade- 
quate protection against moisture at the 
contact between the whiskers and the 
germanium. Laboratory hermetically 
scaled transistors do not indicate (these) 
. . . effects. 

“New commercial designs having 
adequate moisture protection are under 

A source at Western Electric said 
that approximately 15% of its type 1698 
transistors have shown significant gain 
changes in storage. (Western Electric 
is possibly the largest transistor manu- 
facturer at present and an affiliate of 
Bell Telephone Labs, which invented 
the transistor.) 

The company has as vet declined 
to talk officially about the problem or 
corrective measures which might be 
undertaken. 

► Future Still Bright— Present manufac- 
turing problems arc typical of those in- 
volved in moving any new device from 
the laboratory into production and are 
not expected to dampen industry enthu- 
siasm for the transistor. New Jersey 
Bell Telephone Co. showed its confi- 
dence last month by inaugurating full- 
time use of transistors in its automatic, 
customer long-distance dialing service 
at Englewood, N. J. to cite one special 


Turboprops 

* NACA and services seek 
better plane designs. 


• Mach 1.5 speeds possible 
with present know-how. 

U.S. high-speed turboprop develop- 
ments, which have been lagging far 
behind jet aircraft engine developments 
the last two years, are due for a shot in 
the arm shortly. 

Although the aerodynamic know-how 
has been available for some time to make 
propellers that will carry aircraft up to 
speeds of Mach 1.5, nothing much has 
been done until recently about develop- 
ing the high-thrust turboprop power- 
plants or airplanes specially designed 
to flv them. 

Two new steps toward pulling the 
turboprop out of the doldrums are now 
in progress: 

• National Advisory Committee for 
Aeronautics has been asked by U.S. 
propeller manufacturers to make a de- 
tailed study of design parameters for 
an ideal configuration for a high-speed 
propeller-driven plane. 

• Air Force and Navv recently settled 
their argument about the size of tur- 


boprop engine development in favor 
of more powerful engines which will 
produce 15,000 hp„ have authorized 
development of such a powcrplant. 

► Accept Penalties— Delay in develop- 
ing more powerful turboprops that 
would be competitive in power with 
current turbojet engines has been re- 
sponsible for the slow start for fast 
propeller-driven planes. U.S. military 
development has been so concentrated 
on turbojets that little attention has 
been given to turboprop engines since 
the three Navy development contracts 
for the Allison T38 and T40 and the 
Pratt & Whitney T34 about five years 
ago. 

As a result, aircraft manufacturers 
are not designing high-speed propeller 
planes and arc accepting penalties in 
the relatively low power (about 5,500 
lip.) of the two U.S. turboprops now 
in advanced development or limited 
production-the Allison T40 and Pratt 
& Whitney T34. 

U.S. propeller engineers feel that data 
is available today to design props cap- 
able of propelling planes at speeds as 
high as Mach 1.5. This would be com- 
petitive in speed with the fastest jet 
planes now flying, while providing addi- 
tional fuel economy, better takeoff and 
climb performance and reverse thrust 
braking for shorter runway landings. 

► Conversions Planned— The fast pace 



NEW SWEDISH ATTACK PLANE TESTED 


Flight trials were started Nov. 3 of the new 
Saab-32 Lance, a 700-mpli. two-scat all- 
weather plane designed primarily to attack 
ground and sea targets. Flush air intakes 
feed the powerful Rolls-Royce Avon engine. 
The Lance's clean lines are further accen- 


tuated by its sharply swept wings and tail 
and the large fairing at the horizontal tail- 
plane for smoothing air flow at the root 
of the movable stabilizer. The thin wing 
is fitted with large Fowler-type flaps and 
leading edge slats and ailerons and elevators 


use hydraulic boost. Crew members have 
ejector scats. Primary armament of the 

bombs also can be carried if the need 
arises. Nose wheel folds forward and up. 
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Fifty Years of Powered Flight 


Plans for a year-long observance 
of the 50th anniversary of the 
Wright Brothers’ first flight were 
revealed in Washington last week 
by James Harold (Jimmy) Doo- 
little, who will head the program. 
The 50th anniversary of flight ob- 
servance will begin Dec. 17 at the 
Wright Memorial dinner in Wash- 
ington and continue until the same 
event in 1953. 

Doolittle, who will receive the 
1952 Wright Brothers Memorial 
Trophy for his contributions to civil 
aviation (Aviation Week Nov. 17 
p. 12), will head a committee of 
'""I leaders in all 
:o spark the pro- 
gram. Committee headquarters will 
be in Room 653, Shoreham Bldg., 
Washington, D. C. 

Goal of the committee is to or- 
ganize a national tribute to the 
pioneering achievements of the 


Wright Brothers, Orville and Wil- 
bur, who made the world's first 
flight in a powered aircraft at Kitty 
Hawk, N. C., on Dec. 17, 1903. 
The program also will recognize 
contributions of other aviation 
pioneers and attempt to stir public 
appreciation of aviation’s contribu- 
tions to America during the past 
half century. 

The 1953 National Air Races 
scheduled to be held at Dayton, 
Ohio, home of the Wright 
Brothers, and other outstanding na- 
tional aviation events are expected 
to be co-ordinated with the 50th 
anniversary program. Doolittle ap- 
pealed to all American citizens to 
furnish additional ideas for the 
celebration to him and his com- 


at which jet engines have stepped up 
their power and the military emphasis 
on speed, probably arc primary reasons 
why scant attention has been paid to 
further turboprop developments in the 
last two years. 

Two high-speed jet planes have been 
planned for conversion to turboprops 
to test the propeller drive at speeds in 
the subsonic and transonic ranges. One 
of these projects, for modification of 
the McDonnell XF-88 for propeller drive 
in addition to its jet powerplants, has 
since been dropped. The other still 
has joint Air Force and Navy support 
for the installation of a turboprop in a 
special sweptwing version of the Re- 
public F-84. 

Turbulence created in the nose of 
either of these fighters by the wake of 
a high-speed propeller would subject 
the plane to unfavorable rough air 
conditions it would not fly in as a 
pure jet. 

A third proposed turboprop develop- 
ment at relatively high subsonic speeds 
calls for installation of turboprop en- 
gines in a long-range version of the 
Boeing six-jet B-47 sweptwing medium 
bomber. 

► Return to Mixmaster— Propeller en- 
gineers point out that installation of 
turboprop engines in pods under the 
wings, as would be indicated here, is 
far from an ideal arrangement. It in- 
volves either a severe limiting factor on 
propeller diameters for ground clear- 
ance or a ridiculously long-legged and 
impractical landing gear. 

Return to something like the Doug- 
las XB-42 Mixmaster configuration, 
with the propeller at the tail so the 
plane will not have to fly through pro- 
peller turbulence, probably is indicated 
as at least one preferred configuration. 

While several other turboprop- 
driven planes are now flying, none is in 
the high-speed category which today’s 
propeller design capabilities make pos- 

Design trends for very thin straight 
blades, whirled at high speeds, continue 
to be favored as the best solution, ac- 
cording to leading propeller engineers. 
Additional tests have indicated that the 
props do not need to be so thin in the 
critical area near the shank and hub as 
was earlier believed. 

Bell Copters Abroad 

Foreign governments now using or 
planning to use the Bell 47D-1 helicop- 
ter in military as well as in some civilian 
roles include Norway, Sweden. Den- 
mark, Italy, Chile, Belgium. France, 
Chinese Nationalists. Philippines. Iraq. 
Argentina and Canada. In addition to 
military assignments, the copters are 
used on postal routes, ambulance duty, 
pest control, power line patrol, map 
survey and exploration. 


Sen. Bridges Calls 
For K-F C-119 Probe 

A Senate airing of Air Force’s con- 
tract with Kaiser-Frazer Corp. for pro- 
duction of C-119s early next vear is 
likely. 

Charging that the unit cost being 
paid to K-F of $1,200,000 compares 
with $260,000 being paid to Fairchild 
Engine and Airplane Corp. which orig- 
inally developed the aircraft. Sen. Styles 
Bridges has called for a thorough in- 
vestigation by the Preparedness Sub- 
committee of the Senate Armed Serv- 
ices Committee. He also urged the 
Senate Appropriations Committee to 
review the contract in passing on 1954 
fiscal year funds for the Air Force. 

Bridges, who is the top-ranking Re- 
publican on all three groups, probably 
will take the chairmanship of the 
Appropriations Committee in the new 
Republican-controlled Congress con- 
vening Jan. 3 in preference to heading 
either of the other two groups. Bridges 
said that the SI 89,952,519 contract 
with K-F for 159 C-119s is costing the 
government almost SI 50 million more 
than if the same contract had been 
awarded to Fairchild. 

► Committee Cool— House Armed Serv- 
ices Committee, which already has 
made a thorough investigation of the 
contract, is inclined to drop the matter. 
Members feel that it boils down to a 
question of the policy of whether the 
military should open up second and 
third sources of supply. The policy is 
generally favored by the military sendees 
and members of congressional commit- 


tees concerned with military affairs. 

"The gist of the Air Force statement 
appears to be that K-F has had no ex- 
perience in the aircraft industry and 
must necessarily undergo large initial 
costs,” Bridges declared. “This expla- 
nation can be considered a strong argu- 
ment against the contract rather than 
any justification for continuing it. I be- 
lieve most people would agree with me 
that it is the duty of the Air Force pro- 
curement officials to see that contracts 
are let to firms with know-how to fulfill 
them properly and at the best price to 
the government.” 

Bridges said that the K-F contract for 
production of C-123s also should be in- 
vestigated "to see if it entailed the same 
excessive costs. I see no need of subsi- 
dizing any company while established 
plane builders have unused capacity.” 

► Probe Outlined— Points Senate inves- 
tigators should go into. Bridges stated, 
are: Whether the Fairchild plant at 
Hagerstown. Md., can produce the bal- 
ance of the K-F contract: the K-F record 
on meeting production quotas: whether 
it is possible for unit costs to be in- 
creased under the K-F contract: whether 
Air Force has incurred excessive costs 
on other second sources of supplv for 
aircraft production: whether USAF's 
military command concurred with the 
civilian secretariat in letting the K-F 
contract. 

Jet Overhaul Base 

A jet aircraft overhaul base has been 
dedicated at Ontario International Air- 
port. Ontario. Calif., by Lockheed Air- 
craft Service. 
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Perfection in Optical Qualities 

has made SWEDLOW transparent acrylic canopies virtually 
the standard of the aircraft industry. Fifteen years of specialization 
in the fabricating of transparent plastics, plus exacting inspection 
requirements, have gained for SWEDLOW the complete 
confidence of the aircraft industry. A few of the outstanding 
applications of SWEDLOW-made acrylics to aircraft are shown 
above. We shall be glad to assign staff engineers to work with 
you on your specific requirements in fabricated acrylics. 


LOS ANGELES, CALIFORNIA • YOUNGSTOWN, OHIG 




... on the ground 


SKY-HIGH TESTS 


Environmental testing proves up 
ADEL precision-built aircraft equipment 

Adel's modern testing facilities simu- 
late every possible condition that may 
be encountered — altitude, temperature, 
pressure, humidity, endurance, vibra- 
tion and shock — to name a few. From 
actual test data obtained, Adel engi- 
neers are able to solve thousands of 
problems that might arise in military 
and civilian aircraft equipmentand con- 
trols. This insures proved dependability 
of Adel products for all requirements. 

ADEL— PREFERRED FOR AIRCRAFT THE 
WORLD OVER 


BURBANK, CALIFORNIA 


HYDRAULIC & PNEUMATIC CONTROL EQUIPMENT • HEATER, ANTI-ICING t FUEL SYSTEM EQUIPMENT • ENGINE ACCESSORIES • LINE SUPPORTS 


AERONAUTICAL ENGINEERING 


By-Pass Engine Promises Fuel Economy 



• This powerplant looks 
good for transport types. 

* It offers low-cost high 
thrust for climb, cruise. 

The by-pass, or dilution, jet is first 
and foremost a design for fuel economy. 

It is a way of obtaining high cruising 
thrust with low fuel consumption, and 
as a secondary advantage, a high thrust 
for takeoff and climb. 

It is not of concern, to aircraft de- 
signers who are after high speed alone. 
►History— Technically the by-pass en- 
gine is a turbojet which incorporates a 
ducted fan or iow-pressure compressor. 
As defined in Sir Frank Whittle’s basic 
patent, airflow from the fan or low-pres- 
sure compressor is divided between the 
main compressor-burncr-turbine cycle, 
and a by-pass duct around the engine to 
an exhaust outlet concentric with that 
of the turbojet. 

In its original form, Whittle's patent 
(British, No. 471,368) embraced the 
compounded engine, such as the Napier 
Nomad, and the use of afterburning. 
The patent, filed in 1936, was recently 
renewed for the maximum extension 
period of 10 years after a legal battle by 
Power Jets (Research and Development) 
Ltd. on behalf of Sir Frank. 

Whittle also filed U.S. Patent 
2,168,726 in similar terms before 
World War II, but the clauses describ- 
ing the compounded engine were 
omitted from this application. 

► Early Engines— Whittle was first to 
propound the by-pass method of increas- 
ing jet-engine air-mass flow. But the 
first to put the principle into practice 
may have been the German Daimler 
Benz company, which had the D.B. 007 
engine running in the autumn of 1943. 
This design was, however, considered 
too complicated by German authorities 
and was dropped. 

Independently the French Societe 
Rateau, under the guidance of M. 
Anxionnaz, veteran supercharger de- 
signer, started work in 1940 on a by- 
pass jet. Development continued in 
secret during the German occupation 
and Rateau had an engine running in 
1946. This S.65 (or S.R.A.1) unit had 
a static thrust of around 2,800 lb. and 
a specific fuel consumption of 1 lb./lb./ 
hr., which was good for a development 
engine of those days. 


Power Jets Ltd., the government- 
owned company established to super- 
vise British jet development and the ap- 
plication of Whittle and other patents, 
started work in 1943 on the LR-1, an 
adaptable by-pass unit. This engine, 
well under construction in 1944, was 
dropped when, under pressure from the 
British engine industry, Power Jets 
stopped active design work in favor of 
advisory duties. 

Recently, the French Societe Turbo- 
mcca has test-flown its small by-pass en- 
gine, the Aspin, with considerable suc- 
cess and with remarkably low fuel 
consumption. 

It has been said that the British 
Metro-Vick F-4 engine with ducted-fan 
thrust-augmenter-a shrouded propeller 
at the rear of the engine driven by an 
entirely independent turbine mounted 
downstream of the main turbine— was a 
by-pass design, but British purists main- 
tain it was not. The point at issue is 
that in this case the air mass accelerated 
by the fan is independent of that con- 
sumed by the compressor, and that to 
qualify for the title by-pass there must 
be a splitting of a common air supply. 
► Behind the Theory—' The by-pass prin- 
ciple is simple enough and depends 
upon the fundamental fact that the 
nearer the jet stream velocity is to the 
speed of the aircraft, the greater is the 
propulsive efficiency. Until it is travel- 
ing very fast, the straight turbojet is not 
efficient because of this "slip.” 

In order to give high takeoff thrust— 
that is to get a large mass of air moving 
—the turbojet has to accelerate it to a 
very high speed. This means burning a 
great deal of fuel— over a pound for each 


hundred pounds of thrust, in fact. (By 
comparison, the propeller of a piston 
engine can deal with something like one 
hundred times as much air for each 
pound of fuel burned.) Already, fuel 
consumptions of around 0.5 lb./lb./ hr. 
are contemplated for the by-pass en- 
gine, which means very high air-miles 
per gallon in the stratosphere. 

The turboprop engine is one way of 
improving the air mass-flow, but it adds 
all the complications and weight of a 
high-reduction gear-box and a propeller. 
There are also the attendant difficulties 
of starting, and the provision of special 
low-pitch positions and automatic 
feathering in the propeller controls. The 
airplane itself is affected because of 
nacelle “dirtiness" and slipstream drag 
and, of course, there is the longer (and 
heavier) undercarriage needed for pro- 
peller ground clearance. 

► Better Compromise-Thc by-pass en- 
gine, and the ducted fan, are attempts 
to get the best from both systems. 
British authorities who believe in the 
by-pass principle claim that it is me- 
chanically simpler than the large turbo- 
prop and is therefore lighter and more 
reliable. It is possible to achieve five 
or six times the air mass-flow of a 
straight jet for the same fuel consump- 
tion. 

The reason for this is that the first 
three or four low-pressure compressor 
stages may give a pressure ratio of 1.5:1; 
the flow from this is then split. The 
main quantity, probably 60%, con- 
tinues through the high-pressure stages, 
with a ratio of, say, 4:1 giving an over- 
all pressure ratio of 6:1 (4 x 1.5). Mean- 
while, the by-pass air removes waste heat 
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from tlie engine body and in the proc- 
ess absorbs licat energy, before being 
discharged at the rear ot the engine. 

Furtuermore, the by-pass jet is mov- 
ing much more slowly than a normal 
jet and. mixed with the exhaust-gas jet, 
has much better propulsive powers at 
low speed because ot the reduction of 
"slip.” Above all, the by-pass is a 
natural for afterburning— a device fore- 
seen in Whittle's original patent-be- 
causc of the large quantity of unburnt 
air remaining. 

► Application— British opinion, naturally 
exemplified by Rolls-Royce because of 
their work on’ the Conway, is that the 
by-pass engine is ideal for bomber and 
transport operation in aircraft such as 
the Valiant or the Comet IV. High 
thrust for takeoff and climb are avail- 
able, with or without afterburning, and 
the improvement in mass-flow is par- 
ticularly valuable for cruise economy at 
50,000 feet and above. 

Installation cleanness of the by-pass 
engine is in its favor for highspeed cruis- 
ing, and there is no reason why over-all 
diameter should necessarily be any larger 
than for an equivalent straight jet. The 
cooling sheath of air may well reduce 
structural problems now troubling de- 
signers because of heat transfer from 
high-thrust jets. 

The first low-pressure compressor 
stages can be driven either by gears or 
by using a two-spool layout, the latter 
probably being the simpler. In the Tur- 
bomeca Aspin, variable-incidence entry 
guide vanes are used to insure the most 
economic airflow for given speeds. This 
feature is presented as a virtue by de- 
signer Joseph Szydlowski, but is more 
probably a necessity. 

Although small, the Aspin is an ex- 
cellent example of a by-pass engine and 
deserves full credit as being the first to 
achieve flight. Tests were made in a 
Fouga Gemcaux light aircraft. 

► Objections— Opinions against the by- 
pass engine expressed by technicians of 
rival engine British companies may be 
summarized as follows: 

• Operating brackets are restricted. The 
by-pass engine is a more refined design 
problem, depends more on ambient con- 
ditions, than does the straight turbo- 
jet. New conditions, or changes in 
specifications, demand a complete re- 

• Drive mechanism is complex. The 
two-spool turbojet layout is already bad 
enough to work with, say the British 
design teams. 

• Ducting installation is complicated. It 
involves splitting an air supply through 
areas already alive with lines, pipes and 
other plumbing. 

• Mixing of jet streams is tricky. Inter- 
ference and noise problems of such in- 
stallations are not completely known, 
let alone studied. 

► Rebuttal-Proponents of the system 
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The Solvay Process Division, Allied Chemical & Dye Corp., reports 

New speed and versatility 
in drawing reproduction 

. . . with Kodagraph Autopositive Paper 


Drawing duplication simplified . . . print deliveries speeded . . . new 
reproduction services provided— these are some of the advantages 
Solvay Process is realizing with Kodagraph Autopositive Paper. 

This new photographic intermediate material reproduces all types 
of drawings and documents directly. In addition, Autopositive increases 
the utility of existing print-making equipment . . . brings the “plus” 
features offered by photography alone to many jobs. See how it works 
for Solvay . . . see how it can work for youl 
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counter that technologically there is the 
knowledge to overcome all difficulties, 
it is merely a matter of experimenting 
to evolve the best methods. They ac- 
cuse their antagonists of searching for 
objections. 

Finally, there is the question of op- 
erating speed. The by-pass is not a pure 
speed engine and is essentially wasted 
in a fighter— save where long range or 
endurance is required— even though its 
acceleration potential is greater than a 
pure jet. 

On the other hand, there seems to be 
no reason why particular by-pass engines 
could not be designed for sonic or low 


supersonic speed ranges. For years past, 
propeller designers have been threaten- 
ing to develop cropped multi-blade 
supersonic fans-and if these can be 
made to work their duct-mounted rela- 
tives should be more efficient still. 

—James Hay Stevens 

How XH-16 Copter 
Blades Are Formed 

Rotor blades of Piasecki’s 42-place 
XH-16 copter, scheduled to fly late 
this year, arc being built around com- 
pression-formed spar tubes. 



Aircraft Tubing 
has a Heavy Responsibility 

From the time the Wright brothers made their first attempt at flight to 
the present day turbo-jet transports and bombers, steel tubing has quietly 
played its important role in all planes. Engineers and all others concerned 
with the production of aircraft agree that when strength, dependability 
and lightness are a factor they look to steel tubing to do the job. 

For engine mounts, hydraulic lines, landing gear, and a multitude of other 
components, nothing has the strength and reliability of steel. When you 
have a heavy responsibility in your aircraft parts, look to steel tubing. 
When a dependable source of supply is needed, look to Service Steel for your 
requirements — whether large or small — from warehouse or mill — your orders 
are shipped when you want them. Write, phone, or wire for our latest stock list. 


U SERVICE STEEL 

VAN PELT CORP. 


1437 FRANKLIN STREET 
DETROIT 7, MICH. 

LOS ANGELES, CALIF. 
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Basic extnided tubes are processed by 
Tube Reducing Corp., Wallington, 
N. J., by its Rockrite procedure. This 
involves cold-forming by rocking semi- 
circular dies back and forth over the 
tubing, forcing the metal against a 
polished mandrel which controls the 
inside diameter. 

Better grain for improved structural 
strength, and closer control of dimen- 
sional tolerances, wall thickness and 
concentricity for minimum final ma- 
chining are reported possible with the 

Piasecki covers the spar tubes with 
honeycomb structure and milled alumi- 

This type of spar tube also is used on 
Piasecki's HUP and 16-place YH-21 Air 
Force rescue copter. 

Homemade Climate 
For Equipment Tests 

Two custom-built units for environ- 
mental testing of aircraft components 
have recently been delivered by Bowser 
Technical Refrigeration division of 
Bowser, Inc., Terryville, Conn. 

The first, a walk-in chamber built for 
the Dalmo Victor Co., San Carlos, 
Calif., is to simulate altitudes up to 
80,000 ft. or temperatures from — 85F 
to 167F. Freon 12 and Freon 22 in the 
refrigeration system drop the ambient 
test temperature from HOF to — 76F 
in about two hours. Pumps evacuate 
the chamber at a climbing rate of about 
one mile per minute. Reflective foil 
insulation helps to maintain a S-kw. 
load at 50,000 ft. and a temperature of 
— 76F. 

The second unit was tailored to the 
requirements of desert atmosphere test- 
ing for Wriglit-Patterson AFB. Ohio. 
The test chamber is made of stainless 
steel, so that dust will not adhere to the 

Temperatures of 80F to 160F 
combine with wind velocities from 100 
to 2,300 fpm. to simulate desert at- 
mospheres. Pre-measured quantities of 
dust are added through a Bowser-de- 
signed sand injector to subject the test 
piece to abrasion and clogging. 

Unit Aids Accuracy 
Of Optical Tooling 

An optical tooling refinement-built- 
in auto-reflection— is a new feature of 
the British Taylor-Hobson Micro Align- 
ment Telescope. This instrument, mar- 
keted in the U. S. by Engis Equipment 
Co., 431 S. Dearborn St., Chicago 5, 
III., adds the technique of determining 
target squareness (normal to line of 
sight) to the scope’s function of check- 
ing point alignment to ,001-in. accuracy 
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i of Plexiglas 


Pilots have to see up, down, and all around as 
they put helicopters through the precision 
paces such aircraft are called upon to perform. 
That’s why pilots of Piasecki HUP models, 
shown above, are enclosed by nearly a hundred 
square feet of curved Plexiglas acrylic plastic. 
Plexiglas is the standard material for trans- 
parent parts on all types of helicopters and 
fixed wing aircraft because it can be formed to 
the shapes demanded by today’s designs, and 
because it has the strength, weather resistance. 


and over-all durability to do its job under 
severe service conditions. 

Plexiglas has kept pace with advances in 
aircraft performance. Plexiglas II UVA, for 
example, with improved resistance to heat, 
weather, and crazing is used by most Air 
Force and Navy contractors for transparent 
enclosures on current pressurized planes. For 
the planes of the future, Rohm & Haas 
is working to raise the quality of transparent 
plastics to even higher levels. 


Helicopters Need Big Noses . . . 
made of PLEXIGLAS 


ROHM £ HAAS 


COMPANY 

WASHINGTON SQUARE, PHILADELPHIA 5, PA. 





over distances from 18 in. to more than 
ISO ft. 

With auto-reflection, an image of the 
scope’s objective end is returned from 
the mirror target and if the target is 
out of square the image will be out of 
center. A built-in illuminator and cali- 
brated graticule (reticle) enable the 
operator to determine target squareness 
exactly. 

Scope’s barrel diameter is 214 in., 
magnification is SOX and 45X. When 
micrometer reading of displacement is 
not required, the scope is available with- 
out built-in optical micrometers. 


Another T-H unit offered by Engis 
is an aligning tube for precise point and 
tilt alignment. This has the same diam- 
eter as the scope and incorporates two 
illuminated targets at 10-in. distance. 
Tube-scope alignment is established 
when both targets are aligned in the 

New T-H targets available arc l!A- 
and 2V5-in. hard glass units, made to 
Aircraft Industries Assn, standards. 
Other accessories include collimators 
mounting spheres, target rotators, op- 
tical squares, and scope stride level, ac- 
cording to the distributor. 


Shipping Unit Saves 
Missile From Shock 

New spring-loaded mount has been 
designed to protect guided missiles 
against shock and vibration in shipping. 

The basic design would be tailored to 
fit a specific missile, such as the dummy 
body shown. Springs on the fore and 
aft rings carry the load and are com- 
pressed from a normal length of 8 in. 
to 6 in. for a preload condition to break 
their natural frequency. Radial posi- 
tioning of the springs— six placed at 60 
deg. apart-causcs each to act against its 
opposing member. Rings contacting the 
missile are located at body's bulkheads. 

Shock cords from rings to the 
frame act as snubbers. Crank serves to 
open ring tumbuckles for insertion and 
removal of missile body. Dolly wheels 
are quickly removable and entire as- 
sembly, missile and mount, could be 
shipped in a container-mount being 
inserted in container first, the missile 
slid in, and tumbuckles closed. Patent 
on the design is held by Mechanical 
Suspension Mount Co. Ltd.. Westbury, 
L. I.. N. Y.. which acts as the licensing 
organization. The company will also 
supply prototype or production models, 
if requested. In addition to the con- 
tinuous ring carrier shown, a split-ring 
type mounting also has been designed 
by the company, as well as spring-loaded 
carriers for various electronic-type con- 
trols. 

Firms now licensed for manu- 
facture of the missile mount arc Molla, 
Inc., Westbury: and Hammond Mfg. 
Co., Pasadena, Calif. 

Armour Announces 
Plane Foam Plastic 

A new low-density material, re- 
portedly being used to fill cavities in 
aircraft fuselages, is announced by 
Armour and Co.’s Adhesive division, 
1355 W. 31st., Chicago, 111. 

Known as Armofoam, the substance 
is a foamed-in-place, self-curing ex- 
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TUBING APPLIANCE COMPANY 

10321 Anza Avenue, Los Angeles 45, Calif. 


panded plastic furnished as a two-part 
liquid formulation. A similar sub- 
stance, Lockfoain, was described in 
Aviation Week Oct. 27, p. 35. 

Characteristics include ability to stif- 
fen and vibnition-dampen, together 
with affording a tight bond on metal, 
wood, glass, plastic, fiber, cloth and 
porcelain, as well as good thermal, 
sound and electrical insulation prop- 

The material is reported to have 
marked stability to heat, and is insolu- 
ble in water. Density can be varied 
from 3 to more than 20 lb. per eu, ft., 
as desired. 



Landing Shimmy Is 
Studied at Lockheed 

A huge treadmill is being erected at 
Lockheed Aircraft Corp. to help engi- 
neers unravel the complexities of land- 
ing gear shimmy. Instead of beefing up 
gears to withstand vibration, Lockheed 
wants to eliminate possibility of shimmy 
in advance on its future experimental 

With the new research unit illus- 
trated, in effect a mechanical runway, 
Lockheed is aiming to achieve faster 
integration of landing mechanisms into 
new designs. Takeoffs and landings will 
be simulated for planes as large as the 
Super Constellation, with speeds of fu- 
ture jet transports. 

Landing mechanisms for two experi- 
mental planes already are scheduled for 
tryout on the device some time this 

Key part in the test equipment is a 
lO-ft.-diametcr rotating drum operated 
to simulate speeds of the landing or 
takeoff conditions desired. The drum 
can be provided with built-in bumps to 
simulate taxi characteristics on rough 
airstrips. Maximum surface speed of 
the drum is 150 mph. Loads applied to 
nose gears under test may run as high 
as 150 tons. 



Each and every application of a fastener 
begins at the engineer’s drafting board. 
Here, stress analysis, which is the basis of all 


specifications, is calculated to an exacting 
degree. Ours is the job of meeting these 
specifications... meeting them with “strength” 
verified in each Fastener. 

In design and quality, our 

technicians are specialists at meeting 
the demands of special requirements. 


m 


MANUFACTURING COMPANY, INC. 
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CUTAWAY of DH prop for Sannders-Roe Princess shows internal mechanism which 
achieves propeller pitch changes as high as 32 i degrees per second. 


Proteus Prop Changes Pitch Fast 

New de Havilland blades, now flying on Britannia and 
Princess, can reach rate of more than 32 deg./ sec. 


A system which produces pitch 
changes greater than 30 deg. per second 
is the outstanding design feature of dc 
Havilland propellers built for the Bristol 
Proteus turboprop engine installations. 

Now flying in both the Bristol Bri- 
tannia four-engine transport and the 
Saunders-Roe Princess 10-engine flying 
boat, the new props represent a high 
toint of DH technical effort in pro- 
peller design. 

Hollow steel blades (for this develop- 
ment DII owes much to Hamilton 
Standard div. of United Aircraft Corp.) 
are used on the Britannia. Dural blades 
are used on the Princess, but will be 
replaced with steel units when higher- 
powered Proteus engines are installed on 
the plane. 

► Design Problems— The free turbine of 
the Proteus makes for fewer problems 
for the propeller designer than does the 
shaft-coupled turbine type. 

One big exception has to do with the 
response rate of a free-turbine engine. 
These engines give a sudden surge of 
power when the throttle is opened, 
forcing the prop’s constant-speed unit to 
act very quickly and accurately to handle 
this rapid increase of power. 

DH s first attempt produced a gov- 
erning unit with a fluid capacity of 
1,400 gph. supply to the pitch-change 
mechanism at maximum engine rpm. 
(Largest unit in use at the time of this 
development had a capacity of 400 
gP h -) 

This rate of delivery was inadequate 
so DH turned to a different approach. 


Final form of the speed control was a 
high-capacity governor with an avionic 

high accelerations. Signal to this unit 
comes from the 3-phase engine-driven 
tachometer-generator on the Proteus. 
Engine acceleration is measured and 
compared to a preset value; if the ac- 



PRINCESS PROP is bench-assembled for 
functional and hydraulic checking. Unit be- 
tween propellers carries slip-ring for transfer 
of electric current for de-icing forward pro- 
peller blades. Separate ring supplies current 
for rear blades. 


ccleration exceeds the control value, full 
delivery of fluid is switched to the pitch- 

Pitch-change rates as high as 32'/4 
degrees per second can be obtained, 
which de Havilland says is nearly twice 
the rate of pitch change of conventional 

► Feathering— Push-pull buttons feather 
the Britannia and Princess props. 
Feathering takes about two seconds. 

On the Princess, the counter-rotating 
propellers are not arranged to feather 
independently, because a power failure 
of one of the coupled engines simply 
changes the gearing so that the pro- 
peller still can be driven by the good 
engine. 

There is enough capacity in the con- 
stant-speed units to eliminate the sep- 
arate reversing pumps. For reversing, 
throttles are pulled back and up over a 
gate; this energizes three solenoids to 
deliver full output of the constant-speed 
unit to the prop. The rate of pitch 
change is such that reversing can be ac- 
complished from cruise power without 
danger of overspeed as the blades pass 
through zero pitch angle. 

Automatic synchronization has been 
tested by DH on a Handley-Page Has- 
tings, equipped with piston engines, and 
on a Proteus Lincoln testbed. Right 
now such synchronization is not a fea- 
ture of the Princess and Britannia. 

If the hydraulic supply to the pro- 
peller fails, there is a device which locks 
the blades immediately in the angle at 
which they are operating. This keeps 
them from returning to the low-pitch 
stop and developing the very high wind- 
milling speed and drag to which the 
free turbine is particularly susceptible. 

Dodge Plant to 
Produce Propellers 

Propellers are scheduled for produc- 
tion early next year in Chrysler Corp.’s 
Dodge plant, San Leandro, Calif. Com- 
pany will make 16i-ft.-diameter, four- 
bladed, rubber-filled Hamilton Stand- 
ard props under license for Air Force 
and Navy, in a new plant addition. The 
facility will have a production control 
laboratory for check on material from 
raw stock to finished product. The lab 
will be devoted primarily to metallurgi- 
cal work, but will also cover rubber and 
other materials. 

Japs Study Jets 

A Japanese firm reportedly is drawing 
up plans for a new lightweight but 
powerful jet engine which is scheduled 
tor completion in two years. The man- 
ufacturer, Omiya Fuji Industrial Co., 
is collaborating with Sumitomo Metal 
Co. on production of heat-resistant steel 
to be used in the powerplant. 
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storpion with deadly sting 


Designed to find the enemy in darkness or 
in storm and to deliver the deadly sting of 
six 20-mm. cannon, the U. S. Air Force’s 
Northrop Scorpion F-89 places great em- 
phasis on materials that provide utmost 
strength while cutting weight to an ab- 
solute minimum. Northrop Aircraft, Inc., 
Hawthorne, California — producer of the 
Scorpion — meets this need with Ostuco 
Aircraft Tubing. 

Specialized forming and machining qual- 
ities make Ostuco Tubing the best material 
obtainable for landing gear, fuel lines, and 


many other applications. The first 
"Chrome-Moly” ever made for aircraft use 
was developed and produced by Ostuco, 
and today Ostuco supplies tubing to the 
majority of leading aircraft manufacturers. 

Ostuco Aircraft Tubing meets all Army, 
Navy and AMS specifications. Send for free 
Handbook A-2 packed with facts for ready 
reference on Ostuco Aircraft Tubing. Air- 
frame Stock List (revised bi-monthly) also 
available. Address your nearest Ostuco 
S ales Office or write direct to General 
Office, Shelby 1, Ohio. 
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JJependable communication and navigation . . . 
night or day ... in fog or ceiling unlimited . . . that’s 
what the name Wilcox means to aircraft operators 
all over the world. For, wherever men fly, Wilcox 
equipment has proved itself in years of steady 





SERVICE AT EXTREME TEMPERATURES= | 


COST AND WEIGHT REDUCTION^ | 

WRITE FOR THIS BOOKLET and see for yourself all 
the advantages of Airtron flexible rubber impreg- 
nated fiberglass ducting. Airtron saves tooling costs 
.. .saves weight and reduces installation time. 
Remains flexible and serviceable at temperature 
ranges from —125° to +700°F. (ArcoSil Airtron). 
Withstands vibration and is noiseless. Airtron is 
non-corrosive and is resistant to fire and most oils, 
vapors, acids and alkalies. 

Airtron ducts, sleeves and couplings are avail- 
able in five standard types or they can be custom 
built to specification. 



Fast Writeoffs 

Accelerated tax amortization for man- 
ufacturers expanding their defense facili- 
ties is granted by the government in the 
form of certificates of necessity. 

In the following list of recent certifi- 
cates, company name is given, followed 
by product or service, cost of construc- 
tion deemed necessary for defense ex- 
pansion, and the percentage of the 
expansion cost allowed for fast write- 
off. Fast writeoff permits property to 
he depreciated in five years. 
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CLARE 


offers the widest variety of 
HERMETICALLY SEALED RELAYS 

for most exacting design requirements! 



What CLARE 


Hermetic Sealing 
Means: 

After assembly in the container, 
the enclosure is attached to a 

down to a few microns pressure 
to remove all traces of moisture 
and gases, then flushed with dry 
nitrogen, and again pumped down. 
While under this extreme vacuum, 

for leaks by means of a Mass 
Spectrometer— a device so sen- 
sitive that it can detect a leak so 
tiny that more than thirty-one 
years would be required for one 
cubic centimeter of air to pass 
through if. This highly refined 
method of leak testing causes re- 
jection of many enclosures which 
could pass the usual immersion 
tests without detection. 


1 N THE fourteen years since CLARE first began the development of 
X hermetically sealed relays for airborne, military and industrial use, 
CLARE has developed over 50 different series of hermetically sealed 

Each series varies in the size of the container, the number and kind of 
terminals, mounting facilities and the type or types of relays which can 
be sealed in it. Within each series, innumerable variations of relay coil 
and contact specifications are possible. 

Two things, however, never vary: the high quality of the CLARE 
relay which goes into each enclosure and the completely airtight sealing 
which permits no gas or spirit to escape from the enclosure or enter it. 
If your product requires the use of hermetically sealed relays, CLARE 
can supply you just the relay you need from this wide variety, or will 
develop and seal for you a special, "custom-built” relay to meet your 
most exacting requirements. 

Send for CLARE BULLETIN NO. 114 on Hermetically Sealed Relays or 
contact the nearest CLARE sales engineer for complete information. 
Address: C. P. Clare & Co., 4719 West Sunnyside Avenue, Chicago 30, 
Illinois. In Canada: Canadian Line Materials Co., Ltd., Toronto 13. 
Cable address: CLARELAY. 


For most applications, the enclo- 
sure is then filled with dry nitro- 
gen, which has a relatively high 
arcing potential. 


GEZtiEB EBG/2K56 


First in the Industrial Field 






SALES OFFICES: BURBANK, CAUF. • DAYTON, OHIO • HAGERSTOWN, MD. • HIGH POINT, N. C • MIAMI SPRINGS, FLA. 
MINNEAPOUS, MINN. • PORTLAND, ORE. • WICHITA, KAN. • TORONTO, CANADA 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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Stratojet Has New Tailcone Unit 


Photo of new tailcone for the Boeing 
B-47 bomber indicates that the tail tur- 
ret is radar-directed. The turret is 
topped by what looks like a radomc; 
this coupled with the fact that General 
Electric is producing the system as a 
modification of its B-36 installation (re- 
ported by USAF as a gun-laying radar 
type), lead to the conclusion that the 
turret is radar-positioned. 

The new tailcone assembly is made 
almost entirely of magnesium by Brooks 
& Perkins, Inc.. Detroit, which ships it 
to GE’s Aeronautic and Ordnance Sys- 
tems division in Schenectady for instal- 
lation of the fire control system. CE 


assembles, aligns and tests the fire con- 
trol system in this tailcone assembly be- 
fore shipping it to the airframe manu- 
facturer. This is believed the first time 
an armament manufacturer has provided 
that portion of the airframe which 
houses his avionics equipment. 

The technique may save system test, 
installation and "de-bugging” time at 
the B-47 plants in Wichita (Boeing). 
Tulsa (Douglas). Marietta (Lockheed). 

In addition to Stratojet tailcone as- 
sembly work. Brooks & Perkins are tool- 
ing up for a magnesium subassembly 
program for the B-47 made at Marietta 
and Tulsa. 


Willys Gets New 
Big Forge Hammers 

Two giant forge hammers of the 
nine additional units scheduled for 
operation under the expansion program 
of Willys-Ovcrland Motors, Inc., To- 
ledo, Ohio, have gone into operation. 
The two new hammers will be used 
to produce airframe and engine com- 
ponents for jet planes. 

When the expansion program is 
completed next spring, the nine addi- 
tional hammers will add more than 
100 million lb. to the yearly produc- 
tion potential. Program is expected to 

AVIATION WEEK, November 24, 1952 


boost employment to about 1.000 from 
half that figure now. 

Sealant Saves 
Porous Castings 

A new service for filling and sealing 
microporous voids in foundry products 
promises to lower the cost of aircraft 
castings. The service, available from 
licensees of Polyplastex International, 
In".. New York, uses a new penetrating 
resin. Polyplastic MC. and special 
equipment to save the porous castings 
from the scrap heap. 

Salvage to redeem rejected castings 


can be carried out on a production-line 
basis with greater certainty that all parts 
produced will be usable. Polyplastex 
says, resulting in lower cost quotes on 
casting jobs. 

Greatest use of the plastic is expected 
in aluminum and magnesium castings, 
since microporous flaws arc most preva- 
lent in low-density metals. Castings 
sealed up this way can be used for a 
variety of aircraft and high pressure 
applications, the company says, such 
as fuel pumps, valves, carburetors, hy- 
draulic components, motor parts, radar 
and range finding units and other com- 
ponents. 

Among production items which have 
received the treatment arc a complex 
magnesium aircraft engine control cast- 
ing, magnesium units for fire control 
svstems, avionic components and a small 
aluminum-alloy casting which is used 
for carrying carbon dioxide for inflatable 
life jackets. 

The Polvplastex process uses a 
chemical which polymerizes under pres- 
sure into a solid. Previous methods have 
used inorganic chemicals, such as sili- 
cates, from which the water i sol vent) 
evaporated, leaving voids where the 
sealant should be, the company says. 
The new method permits, for the first 
time, a virtually 100% filling job. Poly- 
plastex claims. 

The cured resin, a thennosetting type, 
can withstand temperatures of 350F. 
While it is hard, it retains enough resil- 
iency to allow for expansion and con 
traction of the metal. 

Among advantages listed for Polyplas- 
tex MC: insoluble in gasoline; low vis- 
cosity in the monomeric state; chemical 
inertness to magnesium: toughness of 
polvmer: low toxicity: good penetrating 
qualities; low cost. 

Most common method of applying 
the sealant is in a vacuum-pressure tank. 
With vacuum established, sealant is in- 
troduced under a pressure head of 100 
psi. with the result the resin is both 
sucked up and forced into pores. 

Tire process is handled by licensees, 
with service now available in key in- 
dustrial areas. Where a plant is a large 
user of castings, it may get its own li- 
cense for the process. Svstcm is thc- 
nropcrtv of Polyplastex International. 
Inc.. 441 Madison Ave., New York. 


PRODUCTION BRIEFING 


► The Lee Co., Hartford, Conn., maker 
of aircraft and rocket control compon- 
ents. has purchased a two-story building 
in Westbrook, Conn., increasing pro- 
duction capacity by 45%. 

► Studebaker Corp., South Bend, Ind., 
has delivered its first J47 jet engine to 
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Hem (iwjwin Coach liclpa Pock 
Davey Jorn'i iookm 


GRUMMAN UF ALBATROSS amphibians have established remarkable records 
in rescuing downed airmen from Korean waters, often behind enemy lines. 
Twin Coach was selected to build, in quantity, the massive center panel 
and wings for this important air-sea rescue craft. In addition 
to fabrication and assembly, Twin also installs all wiring and tubing, 
ships complete sections ready for final assembly. 


Twin Coach plants, among the best equipped in the nation, are also in 
volume production on assemblies for helicopters, attack, and search planes. 
Modern facilities, modern equipment, and experienced manpower make 
Twin Coach a dependable source for every type of major airframe assembly. 



COM P A N V 

BUFFALO, N.Y. 


the Air Force for B-47 installation. 
Designated J47-ST-25, the powcrplants 
arc being built under GE license. 

► Mallorv-Sharon Titanium Corp., 
Niles, Ohio, has opened a West Coast 
office at 1338 So. Lorena St., Los 
Angeles., with George 14. Denny in 

► Ronson Art Metal Works, Inc., 
Newark, N. J.. has acquired a 32,000- 
sq. ft. plant to aid in defense work pro- 
duction expansion. 

► Skil Coq... is the new name of Skil- 
saw, Inc., Chicago, maker of portable 
and pneumatic tools. 

► Talclicm, San Lorenzo, Calif., 
Transocean Air Lines subsidiary, has 
been named U. S. distributor for Wyan- 
dotte Chemicals Corp. Rights in 
several foreign countries are included. 

► Wcstinghousc Electric Corp.'s Ele- 
vator division, has received a S3 million 
Navy contract for installation of deck- 
edge aircraft elevators on the super- 
carrier USS Forrestal. The elevators 
will be 60x60 ft. 


USAF CONTRACTS 


Following is a list of USAF contracts 
recently announced bv Air Materiel 
Command: 


terln! to fabricate AN/APS-42 radar pet In- 




52 ; indicator, pressure manifold, 2 


, i.-t regulators. 228 ea.. 





HERMETIC SEALED Type RKH Plugs and 
KH Receptacles mate with their corre- 
sponding Cannon RK and K standard 
fittings. The basic construction of fused 
vitreous insulation around the contacts 
is same as GS type. Shell materials and 
finish are likewise similar. Various 
types of flange or hex-bulkhead styles 
may be made to order. 

Refer to KH-1 Section in K Bulletin. 



SUB-MINIATURE receptacles of the new 
Cannon "U" Series arc used on minia- 
ture switches, relays, transformers, 
amplifiers, and other scaled compo- 
nents. requiring a true hermetic seal or 
a connector of sub-miniature size with 
performance superiority. 

“U" plugs have a steel shell and 
"SILCAN 11 " insulator, cable relief and 
moisture resistant sleeve. 

Bayonet-type locking means pre- 
vents vibration failure. Rated 17O0v. 
d.c.; 5a. Available in 3, 6. and 12 con- 
tact arrangements with one plug style 
and two receptacles. 


for hermetic sealed 
applications 



GS Types mate with standard 
AN(MIL) types. These highly suc- 
cessful hermetically sealed plugs 
(GS06) and receptacles (GS02) pio- 
neered this field and arc top quality 
fittings. Fused vitreous insulation pro- 
vides a true hermetic seal for relays, 
position indicators, etc. Shells are steel, 
finished in cadmium plate and bleached 
Iridite; coupling nut on plug is natural 
finish Dural. Eyelet or solder pot ter- 
minals. 

Built to resist thermal shock, 
— 300°F. to t600°F., surpassing MIL 
Spec. GS02 Types will withstand oper- 
ation temperatures 400"F. to 600°F., 
and pressures as high as 200 to 900 
psi; specials to 7500 psi. GS Types 
approximate AN voltage and current 
ratings. Wide range of AN layouts 
available. 

Sec GS-3 section in AN-8 Bulletin 
for details. 

COMING: TYPE "DH" HERMETIC SEALED 
CONNECTORS SIMILAR TO PRESENT 


CANNON ELECTRIC 


Factories In Los Angeles. Toronto. New Haven, Benton Harbor. Rcprc- 
Depl.K-llO.P.O. Bos 75, Lincoln Heights Station, Los Angeles 31, Calif. 
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Speed up your data analysis 

These Telecomputing Instruments measure, record, plot at automatic speeds: 



Today you can reduce and analyze film and oscillograph 
data faster than ever before. Telecomputing Instru- 
ments, in conjunction with electronic computing equip- 
ment, have made this possible. 

The following sequence of automatic data analysis is 
typical: 

4l The Universal Telereader measures 

records ranging from 16 and 35 mm film to 12" 
oscillograph records. Speed: up to 50 measure- 
ments per minute. 

The Telecordex records the Telereader 
measurements in decimal form electronically on 
its own electric typewriter, transmits the data to 
an IBM Summary Punch for card punching. 

The IBM card punch receives the data from the 
Telecordex, punches it and continues the cycle. 

All necessary calculations, including linear and 
non-linear calibrations, are performed on IBM or 
other electronic computers. 


4l The Teleplotter plots the data electroni- 
cally from IBM cards ora manual keyboard. Speed: 
up to 70 points per minute. 



TELECOMPUTING 










^ World’s First Delta Bomber 



Hawker Siddeley Group 

PIONEER . . . AND WORLD LEADER IN AVIATION 


LEY, HAWKSLEY, 
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. . . accurate liquid control 
...eliminates switch failures 









Republic 

Open 

House 






f MUNDY PEALE, president and gen- 
eral manager of Republic Aviation 
Corp., looks at the first production F-8-1F, 
mounted on pedestal for display during com- 
pany’s recent “open house” at Farroingdalc. 


MOBILE TRAINERS, such as this 
fuel system and various electrical, air 
conditioning and hydraulic systems in the 
F-84G arc built by Republic’s Pt. Washing- 
ton division for shipment to NATO and 
USAF units in Europe. The trainers arc 
specially designed for air shipment. 


PRODUCTION LINE of sweptwing 
F*84Fs is rolling at Republic’s Farmingdalc. 
N. Y., plant. The company has orders for 
an undisclosed number of the jet fighter- 
bombcr-escort craft, powered by 7,500-lb.- 
thrust, CurtiK-W right-built J65 Sapphires. 

the fueling receptacle has been moved to 
the upper surface of the wing from the 
I leading edge, where it was on the 
y earlier G model. 
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As the Alcoa technician scans the surface of a forging or 
extrusion with his ultrasonic reflcctoscopc, sound waves 
probe deep inside — revealing even the smallest hid- 
den flaw. Alcoa uses 18 such instruments — more than 
any other manufacturer — to help the aircraft industry 
avoid failures and save costly man-hours of machining. 

H ALCOA 


Aircraft and Parts Manufacturers .. 

mim and 111 Alloys. Sound films are available on most fabrication processes. 

ALUMINUM COMPANY OF AMERICA, ISOO-Y Gulf Bldg., Pittsburgh 19. Penno. 
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You’ve heard so much about aircraft oils you prob- 
ably want to know which one is best for your own 
engine. Good idea. You’ll fly more safely, no matter 
what type of engine your plane has, if you use the 
right oil for your engine type. For example: 


Horizontally opposed engines need 
Gulf pride Aviation Oil Series-D! 



For radial engines or where a 
detergent oil is not desired, use 
Gulf Aircraft Engine Oil Series-R! 





Here's the world’s finest detergent-dispersant 
aviation oil. It’s made exclusively for use in 
horizontally opposed engines. Because it is 
put through Gulf’s exclusive Alchlor process 
to remove extra amounts of carbon-and-sludge 
formers, Gulfpride Aviation Oil, Series-D, pre- 
vents ring and valve sticking . . . maintains a 
cleaner, better operating condition longer. 

Actually, users have increased periods be- 
tween engine overhauls as much as 100% with 
this great oil! 


Assures superior performance in radial en- 
gines. Especially recommended for maximum 
operating periods between overhauls, it may 
also be used in horizontally opposed engines 
when operating conditions do not require a de- 
tergent oil. 

A fine-quality, non-detergent, straight min- 
eral oil, Gulf Aircraft Engine Oil, Series-R, is 
highly effective in retarding sludge formation. 
Maintains its body at high operating tempera- 
tures, too. 
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Search Is on for Electronics Reliability 


NBS device will improve equipment dependability 
by foretelling breakdowns, conference hears. 


Bv Philip Klass 

Chicago—' The number one problem 
worrying military electronics designers 
today is that of obtaining greater reli- 
ability, judging from the recent threc- 
dav National Electronics Conference 
held in this city. 

The technical session on television, 
which had been last year’s conference 
favorite, according to one NEC official, 
ran a poor third this year to the sessions 
on reliability, and on reliable magnetic 
amplifiers, all three held on the same 
afternoon. An estimated 500 people 
overflowed even the standing room to 
hear papers on reliability. 

►Keynote— Ideas and techniques for 
improving reliability were not limited to 
the one specific session: the subject came 
up frequently in papers given in other 
technical meetings. 

Even the three keynote luncheon 
speakers stressed the subject: 

• “Reliability . . . should be our major 
objective in military electronics." stres- 
sed E. W. Fnsstrom, vice president in 
charge of RCA's laboratories. 

• Tire military has “an ever increasing 
appreciation of the importance of rcli- 
nbilitv.” said Maj. Gen. George I. Back, 
Chief Army Signal Officer. 

• “More engineers should familiarize 
themselves with, and applv. statistical 
techniques to improve the quality (and 
hence reliability! of electronic equip- 
ment.” urged Dr. Hamer Selvidgc. 
director of Bendix Aviation’s Special 
Products Development lab. 


► Avionics Highlights— Equipment and 
techniques of special interest in the 
avionics field included: 

• Portable failure predictor to forwam 
of approaching equipment failure. 

•> Technique for detecting early forma- 
tion of cathode interface impedance 
before it causes vacuum tube failure. 

• Short-life rating method for com- 
ponents to be used beyond normal 
rating. 

• Continuous indicating loran to speed 
up navigation and improve accuracy. 

o Improved cathode ray storage tubes 
which will give better radar scope pre- 
sentations. 

• New type rectifier, and possible tran- 
sistor, made of cadmium sulfide. 

• Non-linear, multiple-mode servo svs- 
tems with improved response. 

• Improved mag-amp servo system, with 
higher gain and speedier response. 

• Gvro-stabilized camera mount for air- 
craft 

• Tiny printed-circuit connector for in- 
terconnecting printed circuitry and/or 
wires (Aviation Week Nov. 10, p. 54). 

• Automatic factory equipment for 
producing printed-circuit assemblies 
(Aviation Week Nov. 17, 1952, p. 
56). 

► NBS Failure Predictor—' The National 
Bureau of Standards has developed a 
failure predictor designed to spot earlv 
stages of component deterioration which 
if undetected would eventually lead to 
equipment failure. The device is not 
intended, however, to give advance 
warning of the "sudden death” type of 


component failure such as structural 
failure in a vacuum tube. 

The predictor may lift avionics equip- 
ment users off the horns of a dilemma, 
i.e., whether vacuum tubes should be 
completely replaced at regular intervals. 
Mass replacement is intended to avoid 
failure by slow deterioration. However, 
it does so at the risk of introducing 
more sudden-dcath-typc failures. 

Most sudden-death failures in tubes 
occur during the first few hundred hours 
of use; when tubes reach “middle age” 
without failure, they have passed this 
high mortality period and may give less 
trouble than new tubes, providing, of 
course, they haven’t deteriorated too 
badly in performance. The failure pre- 
dictor could identifv "middle aged” 
tubes which were still in good operat- 
ing condition and allow them to remain 
in service. 

► Proof of the Pudding— NBS tried its 
experimental failure predictor on six 
1 S-stage radio receivers which were sub- 
jected to 1,000-hour accelerated aging 
tests (extreme temperature and voltage 
cycling). At regular intervals the 
receivers were cheeked with the pre- 

Tlic device enabled NBS to spot 
almost 75% of all tube failures many 
hours before they actually caused equip- 
ment failure, J. II. Muncy of NBS said. 
This represented 90% of the slow- 
deterioration-type tube failures which 
are possible to predict. 

The 10% failures which the predic- 
tor might have caught, but didn’t, in- 
cluded: 

• Two tubes in “non-critical” stages not 
being checked. 

• Four tubes in a single stage where 
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parasitic oscillations interfered with the 
measurement. 

• One tube whose change in characteris- 
tics was masked by a change in the 
value of an overloaded resistor. 

Of the tube failures which were not 
potentially predictable, all were either 
open or shorted heaters, half of which 
occurred during a single hour of opera- 
tion. There were insufficient failures 
of components other than tubes, Muncy 
said, to justify any conclusion as to their 
predictability. 

► How It Operates— The experimental 
NBS predictor checks the voltage gain 
of those radio receiver stages whose per- 
formance is seriously affected by weak 
or gassy tubes. Receiver stages which 
NBS tagged as "critical” were: R-F 
amplifier, first mixer, high I-F amplifier, 
second mixer, two stages of low I-F, 
two crystal oscillators, and two fre- 
quency multipliers. 

Gain checks of these "critical" stages 
are made by connecting each tube and 
its associated components as a resist- 
ance-coupled amplifier. A 3.000-cycle 
input signal is then applied and the 
output voltage checked. Muncy cau- 
tioned that stage-by-stage checks arc 


necessary; overall input-output checks 
can mask significant changes in indivi- 
dual stages, he said. 

NBS modified the receivers under 
test to enable the predictor to be quickly 
connected to the radio receiver, and to 
permit rapid stage-by-stage checks by 
merely positioning a selector switch. 
This involved “breaking" the grid and 
plate return leads, routing them through 
a multi-point connector, and adding a 
few passive components such as capaci- 
tors and R-F chokes. (Such modifica- 
tion wouldn’t be needed if the original 
equipment were initially designed to 
accommodate a predictor.) 

► Easy To Use— NBS wanted its predic- 
tor to provide a direct “good, no-good” 
indication to permit its use by a semi- 
skilled operator without requiring the 
reading of a volt-meter and the necessity 
of interpreting the results. For this 
reason the magnitude of the 3.000-cycle 
input signal is preset for each different 
selector switch position to produce a 
single output voltage from every prop- 
erty functioning stage. 

If the output voltage falls outsidt 
satisfactory limits, a voltage-magnitude 
sensing circuit in the predictor triggers 



IMPROVED RAYTHEON cathode tube can store intelligence for as long as a week. 
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a red warning light, giving positive in- 
dication of pending failure in the stage 
under test. Without much added com- 
plexity, Muncy said, a stepping switch 
could be used as the selector switch to 
automatically check each stage in 
sequence, stopping whenever it dis- 
covers a weak stage. 

Admitting that the principles used in 
the NBS device are not new and that 
the unit is only an experimental start, 
Muncy urged designers to incorporate 
fault anticipation provisions in their 
new equipments. 

► Why Components Fail— A detailed 
analysis by Bell Telephone Labs of 
202 components which had failed in 
selected Navy BuShips' electronic equip- 
ment succeeded in pin-pointing the 
basic causes of failure: 

•50% failed because of poor compon- 
ent quality (chargeable to component 
manufacturer). 

• 25% failed because of previous failure 
of other components in the circuit. 

• 2?% failed because they were not suf- 
ficiently rugged to withstand military 
use and environment (mis-application). 

The cause of failure for 194 other 
components in the BuShips study either 
can’t be established or is still’ under 
study, O. C. Eliason of Bell Labs said. 
He explained that field engineers’ 
reports on the equipment malfunction 
accompanied the defective components 
and aided Bell materially in its analysis. 

Eliason urged equipment manufac- 
turers to apply lab analysis to compon- 
ent failures in order to develop basic 
corrective action; he also called for 
improved inspection and quality control 
procedures by component manufac- 

► Mechanical vs. Electrical Fadutcs- 
Don’t overlook the importance of good 
mechanical design in your search for 
reliability. Victor Harris of Vitro Corp. 
of America warned his NEC audience. 

A recent study of BuShips electronic 
and radar equipment showed that me- 
chanical faults caused less than half the 
equipment failures but were responsible 
for 65% of the equipment "down 
time.” Harris advice: "The time has 
come for electronics engineers to call 
on the mechanical engineers for help 

► Sleeping Sickness-Cathode interface 
impedance (sometimes called "sleeping 
sickness’’ because it builds up in vacuum 
tubes more rapidly during standbv con- 
ditions) can cause trouble in computers, 
radar and communications equipment. 
H. M. Wagner of the Signal Corps 
Engineering labs warned. Manv tube 
failures which previously were blamed 
on loss of tube emission and transcon- 
ductance have more recently been 
charged to cathode interface impedance. 
Wagner said. 

Wagner described a test procedure 
which will spot interface impedance in 



How SPEED NUT Coil Form Fasteners 
to Weather-Reporting RADIOSONDE 

...as told by FRIEZ INSTRUMENT DIVISION 
of Bendix Aviation Corp., Baltimore, Md. 

F RIEZ engineers faced three basic requirements in specifying 
fasteners for the AN/AMT-4A Radiosonde. First, fasteners 
had to be light-weight, since the device is set free and carried 
to upper altitudes by balloon. Second, this equipment is ex- 
pendable, making economy a prime factor. And third, because 
the Radiosonde transmits vital weather data back to the 
ground, its precise nature demands rigid, vibration-resistant 
fasteners for proper operation. 

Tinnerman Speed Nut Coil Form fastenerswere selected by Fries 
after checking many various attaching methods. They more 
than met the 3-count performance requirement, giving added 
savings in materials and handling over elaborate machined types. 
No matter what your fastening problem, you can rely on a 
Tinnerman Fastening Analysis to lead the way to production 
savings. See your Tinnerman representative for details on 
this free service for your products. And, write today for your 
copy of Speed Nut Savings Stories, a booklet of amazing 
savings to industry: Tinnerman Products. Inc.. Dept. 12, 
Box 6688, Cleveland 1, Ohio. Distributors: Air Associates, 
Inc., Teterboro, N. J. 
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Air Attack ! This alarm could 
be sounded in the U.S. If it is, 
then time will be priceless. 

The U.S. Air Force is ready 
to answer any alarm— with 
squadrons of Lockheed Starfire 
interceptors* that can climb 
quickly to the attack, locate and 
knock out invading bombers in 
any weather, day or night. 

But first the alarm must be 
given. Somebody must spot the 
invaders. 

And there arc only two ways 
to spot an air attack: (1) by 
radar, (2) with human eyes 
and ears. Ground radar stations 
cannot always spot planes fly- 
ing under 5,000 feet. So we 
badly need civilian observers. 

True, airplanes are being 
built to take our radar warning 
system off the ground. For this 
job Lockheed is producing 
WV-2 Early Warning Constel- 
lations with 360-degree radar. 

Also the Navy has many 
Lockheed P2V Neptunes on 
antisubmarine patrol day and 
night. Their “eyes" guard 
against air attack too. 

But we still need an addi- 
tional 300,000 men and women 
observers to fill the low-level 
radar gaps. You give just a few 
hours a week. Call your Civil- 
ian Defense Office, or write to 
Ground Observers Corps, U.S. 
Air Force, Washington 25, D.C. 




* Lockheed Starfire 
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GROUND OBSERVER CORPS 
NEEDS 300,000 VOLUNTEERS 

Early this summer top U.S. Air 
Force officials met with Civil Defense 
directors from 46 stales and four ter- 
ritories, and reviewed in confidential 
detail the current efforts to defend 
America from surprise enemy attack. 

-Despite a 8300,000,000 radar 
fence around the nation's perimeter, 
gaps exist through which enemy air- 
craft could penetrate our defenses un- 
detected."' the meeting was told. 

That's why America needs a total 
of 500,000 civilian skywalchers as 
members of the Ground Observer 
Corps. Nearly 200,000 have already 
volunteered. 

“The only practical means of filling 
the gaps in our defenses is through 
a 24-hour operation by civilian vol- 
unteers," the meeting was told. 

Why isn't America’s radar network 
sufficient? 

Defense gaps exist because of 
radar’s line of sight principle, and 
radar's failure to penetrate opaque 
masses. Every mountain, every Hill 
casts a shadow behind which enemy 
aircraft could sneak undetected. Even 
in perfectly flat country the curvature 
of the earth shortens the effective 
range. Equally alarming, radar is sus- 
ceptible to jamming. 

These gaps cannot be filled by Air 
Force personnel due to the stagger- 
ing expense. That's why civilians are 
needed in 27 perimeter states to man 
Ground Observer Corps stations 24 
hours a day. Here is a critical, patri- 
otic job that requires just a few hours 
a week from each volunteer. 

Aircraft too are an important part 
of our national warning system and 
of course are the backbone of defense 
against attack. Three advanced Lock- 
heed planes play a vital role: 

The WV-2 Super Constellation 
Early Warning Aircraft, developed 
for the Navy and the Air Force to ex- 
tend radar's range in a whole new 
concept of national defense. 

The P2V Neptune Navy Patrol 
Bomber, charged by the Navy with 
anti-submarine patrol and protection 
of U. S. coastal waters. 

And the F-94C Starfire, the nearly 
automatic all-weather interceptor, 
which does the final job of climbing 
to the attack at terrific speed, locating 
the invaders, and shooting them down 
with more than human accuracy. 

When the U. S. has all necessary 
planes and personnel — civilian and 
military— it will be difficult for enemy 
aircraft to penetrate U.S. defenses. 



its early stages, even in brand new tubes. 
The technique uses low-amplitude test 
pulses and a low-duty cycle to minimize 
the possibility of increasing interface 
impedance during the test. 

► Sub-Min Tube Reliability— Subminia- 
ture tubes using filaments arc more 
rugged and reliable than those using 
heater-cathodes, according to Ross 
Wood of Raytheon Mfg. Co. Wood 
said filamentarv-typc sub-min tubes arc 
more rugged because: 

• I lcatcr-to-cathode shorts and leakage 
are eliminated. 

• Fewer welds and less structural com- 
plexity are involved. 

• Lower filament operating tempera- 

• Physical clearance between filament 
and grid is twice as great. 

• Smaller filament mass reduces danger 
of shock damage to supports. 

• Higher natural frequency possible 
with filamentary-type tube reduces 
microphonics effects. 

Under controlled conditions (normal 
voltage, room temperature, no shock or 
vibration), Raytheon tested 50.000 filn- 
mentarv-type sub-min tubes which 
showed an average life expectancy of 
over 5S.OOO hours. Wood said. A break- 
down of these tests showed: 

• Glass Failure— 1 per 3.000,000 tube 

• Mechanical Failure— 1 per 390,000 
tube hours 

• Electrical Failure (change in char- 
acteristics)—! per 70.000 hours. 

Wood urged closer liaison between 
the equipment designer and the tube 
manufacturer to assure correct tube 
application and usage. 

► Short-Life Ratings— Most avionics 
components are rated at operating tem- 
peratures and loads which assure a 



structural connection between engine 
and airframe — that absorb engine and 
propeller vibrations. Properly designed, 

comfort and protect the aircraft struc- 

The MB Type 2770 Mount illustrated 
in outstanding example of a 


mounts are used for* original and re- 
Whitney engines. 

Remember— MB products are avail- 
able to help you on all phases of vibra- 
tion problems . . . including shake test- 
ing, detection, measurement and control. 
That’s why so many companies make 
MB their headquarters for vibration 
engineering. v , s . off. 
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KNOW HOW of Coleman Engineering Co. goes back to the beginnings 
of World War II. Its three founding principals were well known and 
prominent executives in the aircraft industry. 



Today, in its third year of specialized engineering and manufacture, Coleman 
numbers among its personnel some of the leading engineers and scientists in 
the field. Perhaps your engineering problem can find an answer in this company 



6040 West Jefferson Boulevard, Los Angeles 16, California 
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77ie/vMo-C0UPLES 


with Quick Coupling 
Moistureproof 
Connectors 


are located outdoors, you can quickly connect thermocouples 
5 and seal the connections against moisture by installing 

Illustrated is a Protected Thermocouple with plug 
ictor and moisture-proof jacket. 

II standard thermo-elements. 


These and many other types of thermocouples and 
connectors are described in our catalog C. 

Write for your copy 

Titer mo Electric Co..dnc. 


FAIR LAWN 


NEW JERSEY 


In guided missiles, and certain other 
applications, component life can be 
considerably shorter than 1,000 hours. 

These components can be operated 
at much higher loads and temperatures, 
saving space and weight, if shorter life 
is acceptable. But the big question is: 
How much can the rating be upped 
for short life use? 

A. P. Jerencsik and W. T. Sackett. 
)r., of the Battelle Memorial (research! 
Institute, described a new technique for 
obtaining short-life ratings on compon- 
ents. They call it the "Stress-Step 
Method.” 

Preliminary tests on carbon film 
resistors indicate that the new method 
reduces the cost and time required to 
establish short-life ratings. Jerencsik 
said. It also gives results which show 
more consistency' between individual 
components in a test batch than are 
obtained with previous methods, 
Jerencsik said. 

► Semi-Automatic Loran— Manual ma- 
nipulation of loran receivers is elimi- 
nated (except for initial station tuning) 
with a new small adapter developed by 
Sperry Gyro. This cuts the time needed 
to obtain a position fix. Tire 12-tube 
adaptor is designed for use with the 
Sperry mcdium-frcqucncv (1900-kc) 

Coast Guard tests to date show that 
the new device improves accuracy in 
establishing ship or airplane position 
by a factor of two or three to one. 
according to Roger Williams of Sperry 
who delivered the paper. 

(Loran is a navigational device which 
establishes a “line of position” based 
on the phase difference in radio pulses 
transmitted simultaneously from a pair 
of geographically displacer! ground sta- 
tions. If two pairs of ground stations 
are used, two distinct lines of position 
can be obtained, whose intersection fixes 
a ship’s Or an aircraft’s position.) 

Alignment of the leading edges of 
the two radio pulses, now performed 
manually, is automatically accomplished 
by a servo system in the new Sperry 
device. If the continuous-indicating 
adaptor is used with two loran receivers, 
a navigator can obtain almost instan- 
taneous position fixes — an important 
matter in highspeed aircraft. 

► Better Accuracy— Tests to date show 
that a human operator can generally 
match pulse-time difference within 
three microseconds, whereas the new 
adaptor cuts the time to one micro- 
second. under conditions of 2:1 signal- 
to-noisc ratio. Williams said. Under 
more adverse 1:1 signal-to-noise condi- 
tions, manual alignment averages out to 
five microseconds compared to only 
three microseconds for the new device. 

Williams emphasized that even with 
the new adaptor, the human operator 
must first acquire the station signal 
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Are these 3 new to you? 


It would pay you to know all about them 


Don’t let their modest appearance fool you; these are puzzle- 
busters and job-simplifiers extraordinary. 

This is TITEFLEX®— fAc All-Metal Flexible Hose with 1001 industrial applications. 
It withstands temperatures, pressures, vacuum, vibration and the corrosive 
action of a host of liquids and gases. How can you use it? To connect moving 
parts of machinery. To connect misaligned parts. To absorb vibration, contrac- 
tion. expansion and pulsation. To "transmit” vacuums or convey high-frequency 
currents. To shield wire and cables. And to handle difficult materials— from 
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in Stainless 

and Special Alloys . . . 


require Control 
in Melting 



Arc or induction melting at 
Lebanon Steel Foundry is an ex- 
acting process, for a heat must 
duplicate precisely the material 
composition required. Electric 
melting is hut one of many 
production procedures rigidly 
followed bv Lebanon craftsmen 

that result in CIRCLE © cast- 
ings of controlled high quality. 



Otings 


to be sure he has locked on the ground- 
wave and not the skywave. After initial 
signal acquisition, a very narrow sam- 
pling gate in the adaptor prevents the 
receiver from locking on the skywave, 
Williams said. 

► Improved Storage Tubes— Two im- 
proved versions of cathode-ray storage 
tubes were described by engineers from 
Raytheon Mfg. Co. and Radio Corp. of 
America. The storage tube looks at- 
tractive for use in both ground and air- 
borne radar scopes where it can provide 
more uniform picture brightness and a 
higher level of light intensity. 

If several scans of the radar antenna 
arc "stored" in .the tube, an important 


additional bit of information is made 
available. A moving target will then 
produce a "blip" whose length is pro- 
portional to the target’s relative speed. 
The storage feature also improves sigual- 
to-noisc ratio because the recurring 
nature of the signal makes it appear at 
much brighter intensity than random 
occurring “noise”. 

Two types of storage tubes were 
described: 

• Single-gun storage tube in which 
"writing" and "reading" functions are 
alternately performed by a single elec- 
tron beam was described by R. C. Her- 
genrother of Raytheon. The improved 
version has a new “electron lens” which 



AERIAL SPRAY MODEL 


240 L'. S. gallons spray fluid capacity . . . 48-foot wide 
boom, giving a spray swath of 80 to 140 feet wide . . . 
W ill cover 240 acres (1 gal. per acre) in one 20-minutc 
flight ... 2 hours fuel for spraying ... 4 hours fuel 
for ferrying ... A speed range of 60 to 110 m.p.h. 
with safety and precision . . . Can operate from quarter- 
mile strip with full spray load . . . spray equipment 
readily removable — can he loaded in cabin for ferrying. 

These Facts Speak for Themselves 

We will gladly furnish more complete information 
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focuses the beam so that it strikes the 
screen perpendicularly. Writing speed, 
he said, is about 4S microseconds per 
line; erasing or reading time is about 
ten times as long. 

Already in pilot production, the new 
tube can' store information for periods 
up to one week without noticeable 
deterioration and can provide many 
“playbacks” without loss of stored in- 
formation, Hergenrothcr said. 

• Two-gun storage tube, called the 
Graphcchon, has been redesigned to 
improve registry between the reading 
gun and writing gun, cutting position 
error to less than 1.25%, W. T. Dyall 
of RCA said. The paper was prepared 
jointly by Dyall, G. R. Fadner and 
M. D'. Marsh of RCA. 

A newly added circular electrode has 
improved the uniformity of screen 
illumination by reducing secondary 
emission effects, Dvall said. The tube 
has a 20:1 signal-to-noisc ratio and 
gives a minimum resolution of 400 lines. 
However, Dyall said, the maximum writ- 
ing speed is not sufficient to give gray- 
scale (half tone) reproduction. 

► Cadmium Sulfide Transistors?— Cad- 
mium sulfide crystals have attractive 
rectifier characteristics and show 
promise as “n-type” transistors. Gene 
Strull of Northwestern University said, 
lie described test results which showed 
that cadmium sulfide rectifiers will: 

• Operate from 0.1 to 40 v.; optimum 
operating voltage is about 7 v. 

• Withstand twice the maximum rated 
voltage without permanent damage. 

• Withstand twice the destructive volt- 
age for 3 seconds without damage. 

Strull said that cadmium sulfide tran- 
sistors have been made which give pro- 
portional control, but no amplification. 
The difficulty of making contact to the 
crystal appears to be the main barrier 
to a successful cadmium sulfide tran- 
sistor, Strull said. He also reported 
that cadmium sulfide crystals show a 
strong photoelectric effect. 

► Non-Linear Servos— A non-linear 

servo system which uses a changeable 
damping ratio to improve its dynamic 
response was described bv K. N. Burns 
of the University of Illinois. A low 
damping ratio is used at the start, to 
permit rapid recovery. Once the error 
signal reaches zero (at the point of 
initial overshoot), an automatic switch- 
ing device changes to a high damping 
ratio, giving critical damping. 

Another multiple-mode servo system, 
which is linear for small error signals 
but which switches over to operate at 
maximum torque, reversible polarity, 
for larger error signals was described in 
a paper by R. C. Boe and K. C. Mat- 
hews of Cook Research Laboratories. 
The authors say the technique gives 
speedier response than conventional 
linear systems. 

► Mag-Amplifier Servos— "Many high 





CREEK PROPELLER GOVERNOR TEST STAND cheeks the mechanical "IQ" of 
the brains behind the performance of hydromatie constant speed propellers. This 
muchine will test double acting, single or double capacity and reversible governors. 


Testing the Flying Clippers 


Pun American's Miami Overhaul 
Base Uses Greer Test Equipment 


Accuracy! Dependability! Speed! 
These are the qualities Pan Am seeks 
in test equipment, and finds in Greer. 
Greer has simplified and standardized 
its line to the point where customers 
can order test equipment light out of 
the Greer catalog. 

Please feel free to call on Greer to dis- 
cuss any aircraft testing or maintenance 
problem. If your question is not within 
our scope, we will tell you where it can 
be answered. Call or write Greer today. 
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performance servo applications previ- 
ously restricted to vacuum tube ampli- 
fiers may now utilize the advantages of 
magnetic amplifiers with no loss in per- 
formance," H. H. Woodson of the 
Naval Ordnance lab said in urging the 
use of half-wave, magnetic amplifiers 
in bridge-type circuits. 

Stabilization of full-wave mag-ampli- 
fier servo systems using conventional 
techniques is difficult, Woodson said, 
because the time constant of the sys- 
tem changes with gain. This limits 
such systems to lower-gain operation. 
The half-wave, bridge-type mag-ampli- 
fier circuit offers minimum possible 
time constant (one-half cycle of supply 
frequency), and gain has no effect on 
time constant, Woodson said. Another 
advantage to the half-wave units is 
their ability to accept either a.-c. or d.-c. 
signals without a demodulator. 

Woodson described a 400-cyclc 2- 
stage mag-amplifier servo system deve- 
loped by the Naval Ordnance lab. It 
uses a 2-phase a.-c. motor with tacho- 
meter stabilization. The system has a 
natural frequency of 60 radians per 
second and a corresponding phase shift 
of 50 degrees. Woodson said. 

► Stabilized Camera Mount— The de- 
sign of a roll, pitch, and yaw-axis 
stabilized aircraft camera mount, includ- 
ing analog computer analysis of the 
stabilizing servo systems, was described 
bv P. J. Herman of Goodyear Aircraft. 

The camera mount was designed to 
maintain the camera level and yaw stabi- 
lized, within 0.4 and 0.5 deg. respec- 
tively, under maximum velocities of 90 
deg./scc. and maximum accelerations 
of 500 deg./sec ”. It came as no sur- 
prise that the computer used to prove 
servo svstem stability (using a time 
scale of 4 real time) was Goodvear's 
own GEDA analog computer. 


Missile Guidance 
System Outlined 
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distance traveled by a missile or air- 
plane without using radio aids is 
described in a recently granted patent. 
► Integrating Accelerometers— The pat- 
ent sets forth a two-axis accelerometer 
which is gyro-stabilized to enable it to 
measure accelerations (inertial forces) 
resulting from airplane or missile mo- 
tion in an cast-west and a north-south 
direction. Electrical signals proportional 
to these inertial forces are individually 
integrated to give airplane or missile 
velocity in the cast-west and north- 
south directions. 

Another integration of the signal 
gives distance covered along the same 
two mutually perpendicular directions. 

The north-south, cast-west velocity 


AVIATION WEEK, 


24, 1952 


signals ceuld be visually displayed, the 
patent says, on meters or on a ‘cathode 
ray tube to show groundspeed and 
direction of motion. The north-south, 
east-west distance signals could be fed 
to a sphcrical-trignometric computer to 
calculate present position based on the 
known starting position of the missile 
or aircraft. The device could also pro- 
vide guidance signals to an autopilot. 

► Practical Problems - The patent 
doesn't go into the design of the 
double-integrating accelerometer. But 
unless the accelerometer is extremely 
sensitive and accurate, and the in- 
tegrator's errors arc small, a very large 
cumulative error could build up. The 
patent also docs not discuss how the 
east-west and north-south components 
would be resolved relative to the earth’s 
vertical. 

► Background— The patent, No. 2,613,- 
071. was filed in June 1947 by Paul G. 
Hansel. Crccnvale, L. I., N. Y., research 
engineer, and granted on Oct. 7, 1952, 
following removal of an Armed Sendees 

From 1941 to 1947. Hansel was chief 
of the radio direction finding research 
group in the Signal Corps Labs. Since 
that time he has been engineer in 
charge of the radio engineering de- 
partment erf Servo Corp. of America. 



Computer Solves 
7th Order Equations 

A low-cost electronic analog com- 
puter which can solve 7th order differ- 
ential linear total equations, and non- 
linear equations if auxiliary equipment 
is used, has been announced by Beck- 
man Instruments Inc. 

Called EASE (Electronic Analog 
Simulating Equipment), the device em- 
ploys rack-mounted unitized compo- 
nents which enable a purchaser to select 
elements and thus tailor computer to 
his individual needs. Additional infor- 
mation is available in Bulletin 294-67 
from Beckman Instruments Inc., Spe- 
cial Products div.. South Pasadena. 
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Frankly, working at North American 
requires hard thinking and plenty of 
vision. Because North American always 
works in the future. Yet, if you are 
interested in advanced thinking, if you'd 
like to work on the planes that will 
make tomorrow's aviation history, you'll 
like working at North American. North 
American offers these extra benefits, too. 
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NEW AVIATION PRODUCTS 



Jet Engine Pump 

A new compact lubricating pump 
assembly for jet engines combines two 
pressure and one scavenge pump de- 
mounting pad. It is being produced 
by Romcc. 

The accessory drive can be used for 
tachometers or other engine-mounted 
units. Rated capacity of each pressure 
pump clement is 2i gpm. and 6 gpm. 
for the scavenge. Rated speed is 4,200 
rpm. with a discharge pressure of 60 
psi. and rated inlet pressure of 25-30 
in. Hg absolute. 

The assembly operates at -63 F using 
grade 1005 jet lubricating oil (MIL-0- 
6081) as the pumping medium. F.ach 
pump clement is a positive displace- 
ment. non-pulsating, rotary-vane type. 
Weight of entire assembly is 3.5 lb. 

Romcc div.. Lear, Inc., 1 1 0 Ionia 
Avc., N. W.. Grand Rapids, Mich. 



Isolation Amplifier 

A seven-channel audio isolation am- 
plifier which permits mixing of signals 
from receivers whose outputs could not 
otherwise be combined has been de- 
veloped by Flite-Tronics, Inc. 

The equipment, CA-1, permits single 
or mixed voice, marker, range and other 
audio signals on one or more loud- 
speakers. It eliminates requirement that 
signals be matched to various make re- 


ceivers. The isolation amplifier can be 
twin-mounted with the MB-3 Marker 
Beacon receiver made by the firm, 
which it follows closely in external 
styling and size. 

Two CA-ls can be used to provide 
complete channel isolation in the cock- 
pit between the pilot and co-pilot, 
according to the firm. 

A special time-delay muting circuit 
which prevents marker signals from 
interfering with plane-tower talk also 
has been included. The arrangement 
docs not affect visual marker indication. 
Audio muting of the marker signal is 
accomplished when the pilot presses 
the microphone button to transmit. 
The time delay feature is activated on 
release of the button, muting marker 
signals an additional 30 seconds, so 
the tower can answer back without 
interruption. 

The unit weighs 34 lb., measures 
71x41x74 in. with shockmount. 

Flite-Tronics. Inc., 3303 Burton 
Ave., Burbank, Calif. 



High-Slip Motor 

A new type high-slip induction motor 
which, it is claimed, will reduce operat- 
ing costs because there is no loss of 
electrical efficiency has been announced 
by General Electric Co. The new unit 
is totally enclosed and fan-cooled, and 
is designed to accelerate high-inertia 
loads such as punch presses, centrifuges, 
hoists, etc. A new extended-bar design 
allows efficient dissipation of heat, GE 
says, resulting in the motor being 30% 
smaller and 40% lighter than conven- 
tional designs. 

Low-resistance rotor bars are extended 
on one end of the motor and pass 
through a rotating baffle plate; the bars 
are then brazed to strips of high-resist- 
ance metal in the form of a radial-blade 
fan. The fan blades provide the higher 
rotor resistance necessary for high-slip 
characteristics. 

The new motor, designated Type 
KRX, is available in 30 to 150 hp." at 
900 and 1.200 rpm.. with 5-to-8, and 
8-to-13% slip. Voltage ratings are 220, 
440 and 550. 

General Electric Co., Schenectady 5. 
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• EXPERIENCED FLIGHT TEST 
INSTRUMENTATION ENGINEERS 

• FLIGHT TEST ENGINEERS 


• FLIGHT TEST ANALYSTS 

Dealing with 

• GUIDED MISSILES 

• AIRPLANE SYSTEMS 

• AUTOPILOTS 

The Missile and Control Equip- 
ment Laboratory of North American 
Aviation has openings in its flight 
test organization to handle flight 
testing of guided missiles and elec- 
tronic control systems. 

Excellent opportunities are of- 
fered for experienced engineers and 
analysts with airplane and guided 
missile flight test and flight test in- 
strumentation background. 

Outstanding opportunities are 
available on a long-range develop- 
ment program on basic guided mis- 
sile work. 

• SALARIES COMMENSURATE WITH 
TRAINING AND EXPERIENCE 
• EXCELLENT WORKING CONDITIONS 
• FINEST FACILITIES 

AND EQUIPMENT 


Write now. 

Give complete resume of education, 
background and experience. 

NORTH AMERICAN 
AVIATION, INC. 

Engineering Personnel Department 
Missile and Control Equipment 
Laboratory 

12214 LAKEWOOD BLVD. 
DOWNEY, CALIFORNIA 



You can meet your schedules for figurework such as Mainte- 
nance Reports, Freight Waybills, Payrolls, and Mileage Statistics 
when you use the Remington Rand Printing Calculator. 

Two machines in one, the Remington Rand Printing Calculator 
is a calculator and an adding machine — incorporates automatic 
division and direct-action multiplication, plus lightning-fast addi- 
tion and subtraction. And the record is right before your eyes on 
the printed tape, positive proof of figure accuracy. 

Touch-method operation of the 10-key touch controlled key- 
board increases speed and efficiency . . . lets you do more work 
with less effort in less time. The Remington Rand Printing 
Calculator SAVES you time and effort, and GIVES you real 
economy on both your investment and operating costs. 
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Maintenance, Flying Technique Blamed 







For Parts that must be 

TAKEN OFF — PUT BACK — BUTTONED TIGHT 




V. S. Navy’s new 












Do you know that G-E Silicone Rubber 
is now available in 

MANY NEW FORMS ? 



Considering silicone rubber for parts or equipment? 
General Electric silicone rubber is now available in many 
new forms— forms which greatly increase your design 
possibilities. You’re familiar with conventional molded and 
extruded parts fabricated from G-E silicone rubber, 
but do you know that silicone rubber is now being 
fabricated in the following forms? 

conveyor belting sponged products 

ducting and hose coated cloths and tapes 

wire and cable bonded parts 

Proof? Note the variety of forms of G-E silicone 
rubber in the photograph! 

Here are other important facts. G-E silicone rubber . . . 
remains flexible from —100 F to 500 F . . . 
is weather resistant . . . 
resists chemical attack . . . 
is 3 times stronger than early varieties . . . 
does jobs no other rubber can do. 

New free booklet available! If you haven’t investigated 
G-E silicone rubber lately, why not get up-to-date 
details? Mail the coupon below. You will receive a 
newly printed, informative booklet describing the amazing 
properties of G-E silicone rubber and telling how you 
can put them to work. It’s free. Just send the coupon. 



• OLEAN, N. Y. 


Into the limbo of lost atoms go all aircraft 
cylinders, as their usable bore limits are reached. 
But why scrap them? Replace the lost atoms 
and the cylinders are new again! 

That’s the Van der Horst answer to wear. 
We use PORUS-KROME*, to put back atoms 
that last twice as long as the kind they replace. 

For ten years in this way, the armed services 
have cut costs — and improved engine efficiency. 
Now, PORUS-KROME cylinders are standard in 
new aircraft engines, as well. 

By replacing less-durable atoms at low cost, 
this Van der Horst chrome has solved many a 
critical wear problem. Have you one? 


VAN DER HORST CORPORATION 






I G N I T I O N 



It’s no grcii trick to fire up an aircraft combustion 
heater from ground level and be sure of a quick start 
every time. At igh altitude, however, the spark must 
” enough to overcome ice particles, frost, and 
dirt accumulate i in spite of corona. 

Since probl ms of this nature seldom have 
ready-made ans >ers, Janitrol engineers have for a 
long time developed their own ignition systems to insure 
unfailing operat on under all operating conditions. 

The job calls for a neat combination of gap distance, 
voltage, and their application to specific heater require- 
dependable ignition .... and, to 
spark plugs. Janitrol ignition units 
c constantly under development and test to achieve 
greater savings n weight and compactness. 
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Ignition systems developed for Janitrol aircraft heaters also 
play a part in other specialized aircraft equipment, for ex- 
ample, inert gas generators. Whatever the problem involv- 
ing combustion, you'll do well to call on the skills, facilities 
and pioneering research which Janitrol can promptly place 
at your service. Call your nearest Janitrol representative — 
the earlier in the design stage, the better. 



New York, N. Y.: F. H. Scott. 225 Broadway 

Ft. Worth, Texas: C. B. Anderson, 2509 W. Berry St. 

Hollywood, Calif.: L. A. Curtin, 7046 Hollywood Blvd. 
Washington, D. C.: F. H. Scott, 4650 East- West Highway 
Columbus, Ohio: Phi! A. Miller: Frank Deak, VSAF Coordinator 
Columbus, Ohio: Engineering, Production, Sales, 400 Dublin A ve. 
Toledo, Ohio: Headquarters 


D VISION, SURFACE COMBUSTION CORPORATION, TOLEDO 1, OHIO 
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MODEL 47 HELICOPTERS 

BEL CORPORATION 


Lord Mountings 
the upper engine basket 


N early every day the valuable services of military and commer- 
cial helicopters make newspaper headlines. But one contribu- 
ting factor never meets the eye ... the continuous efforts of De- 
sign Engineers to improve helicopter performance. For example, 
the Model 47 Bell Helicopter. Its smooth power delivery and con- 
trol characteristics are improved by the Lord Mountings used as 
standard equipment on the upper engine basket and lower sprags 
shown in these close-up photos. Combining the experience of 
Lord Engineers with that of airframe and engine designers results 
in the more nearly perfect and economical operation of military 
and commercial aircraft. In like manner the machines of business 
and industry are improved. You are invited to consult with us on 
the control of vibration and shock to improve the operation of 
your product. 



LORD MANUFACTURING COMPANY • ERIE, PA. 

//eatz/quar/ers for 

Vibration Control 
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Inside 


Shock Mounted 


TO 

MAKE 

INSTALLATION 

EASY! 


PACITRON ELECTRONIC FUEL GAGE 
CLIMAXES 10 YEARS OF DEVELOPMENT 



To facilitate multiple-unit installations and to reduce 
both size and weight, the new Simmonds Pacitron 
Amplifier-Bridge makes use of internal shock mounts 
to protect the vacuum tubes from vibration. The 
mounts consist of light coil springs damped by cush- 
ions of resilient steel wire mesh. The isolation charac- 
teristics of the mounts are unaffected by temperature. 

The new Amplifier circuit adds to reliability by 
using only two vacuum tubes rather than the three 
commonly used in such applications. Result: a minia- 
turized unit of improved performance and reliability. 
Available with provisions for rack or bracket mount- 
ing, the unit meets or exceeds MIL-G-7817 and 
MIL-G-7818 requirements. 


oimmonds 

MMHBHMHMTVAEROCESSORIES, INC., Tarrytown, N.Y.1 


hat prior to departing 
>incs had the following 


ing this flight, the e 


and No. 3 engine, 1122:11. In the Mainte- 
nance Log. under "flight entries.” were sev- 
eral comments which indicated that the 
aircraft was sluggish in climbing. In each 
instance, the aircraft was below the allow- 
able gross weight. Other comments reflected 
fuel flow below normal and considerable 
magneto trouble. The log, under "Mainte- 
nance and Service," indicated that the fuel 


Only a minor trim correction for yaw 
was required from the time the propeller was 
feathered on No. 3 engine until the aircraft 
was ditched. This was true despite the fact 
that during certain portions of the flight, 
takeoff and maximum power were used on 
Engines Nos. 1 and 2. During these power 
settings, No. 4 engine was set at 32-35 inches 
of mercury. From this it can be seen that 
the No. 4 engine was producing consider- 
able power; otherwise, there would have 
been a decided yawing moment when power 
was increased on engines 1 and 2. It has 
been established bv flight tests that the 
DC-4 aircraft loaded in a like manner will 
maintain level flight, and climb slowly, with 
only two engines operating at a maximum 
continuous power and with the propellers 
of the remaining two engines feathered. 
Therefore, the aircraft, under the conditions 
described, should hair at least maintained 
altitude. 

Referring to the Performance Chart in 
DC-4 CAA Approved Flight Manual, it is 
noted that with altitude and temperature, 
etc., corrected to the conditions surrounding 
this accident, and with two engines oper- 
ating at maximum continuous power, pro- 
pellers of the remaining two engines feath- 
ered. the aircraft will climb at the rate of 
approximately 25 feet per minute. Also, 
with three engines operating at maximum 
Continuous power and the fourth engine’s 
propeller feathered, the aircraft will climb 

Engines which have considerable time in 
service may suffer a loss in power. All of 
the engines involved had approximately 
1,200 hours of service since overhaul. As 
the engines were not equipped with torque- 
meters, it was impossible to determine accu- 
rately what their actual power output was 
on this flight. However, even assuming that 
there was a loss of power due to time in 
service, it is difficult to understand how the 
accumulated power of the three engines 
operating as stated could be less than that 
from two good engines operating at maxi- 
mum continuous power. 

Throughout the flight and the subsequent 
ditching, the captain stated lie followed the 
prescribed procedures outlined in the com- 
pany’s Operation and Flight Manuals. He 
said that, after feathering the No. 3 pro- 
peller, he established an airspeed of 145 
miles per hour throughout the climb but 
after experiencing difficulty with No. 4 
engine he then established an airspeed of 
135 miles per hour in an effort to climb 
at the maximum rate. Although the com- 
pany's Flight Manual states that these air- 
speeds are correct for 3-engine and 2-cnginc 
operations, respectively, this applies to air- 



Fi/GHrt£Fmm,„c: 


FLIGHT REFUELING 


...is the simplest in-flight refueling system yet devised. 
Contact requires less skill than a landing. 


Its flexibility reduces need for precision flight while 
there is virtually no limit on air speed during rapid 
transfer of fuel. 


Now in use by the United States Air Force, the FR 
system makes possible virtually limitless range for 
bombers and long, sustained operation for fighters. 
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Two Special Purpose Connectors by 





Battery Connectors 

8-pin type lor both A and B batteries 
used in all types of field communication 
equipment. “RUGGEDIZED” for extra 
security and long service life: polarizing 
stud is ALL METAL and all metal 
parts are cadmium plated and 
sealed with an iridite sealer. 

Cable may be brought out at 
any desired side position and 
locked. Handy bail makes removal from 
inaccessible places easy. 


Quick Disconnect 


Simply push male and female members 
together and lock. To disconnect with 
minimum resistance, pull back 
sleeve on plug shell and disconnect. 
Exceptionally low disengaging force required 
(less than 6 lbs., excepting pin friction) . 
Vibration proof, moisture-proofed 
with synthetic rubber insert. Meets 
AN pin pattern and voltage requirements, 
in accordance with MIL C-5015. 

Plug shell and coupling sleeve are 
aluminum alloy, cadmium plated 
and iridite-sealed. 

(Federal Spec. 

QQP — 416, Type 2.) 


Receptacle Types: 

Round flange single 
hole panel-mounted, square 
flange for 4 bolts, or specially 
flanged to specification. All con- 
tacts silver plated. 


We Invite your Inquiries on any problems con- 
cerning connectors. Our wealth of engineering 
experience in this specialty is at your service. 



41 South Sixth Street, Newark, N. J. 


and the lower front of the power section of 
the engine. A dispatch describing the action 
being taken was then sent to the company's 
Miami office. That office, having received 
this information, should have issued instruc- 
tions to San Juan that this engine be 
changed. Due to the condition of the No. 
3 engine, the aircraft was not airworthy 
when it departed San Juan. 

The analysis of the contents of sis sludge 
cups from this engine's propeller reduction 
gearing definitely showed particles of metals 
other than aluminum. The top A-inch of 
sludge was predominantly silver and iron, 
whereas the major metallic constituent of 
tire remainder of the sludge was lead. The 
rate of deposit of material can be expected 
to increase in the event of a progressive 
failure in the engine. Therefore, the silver 
and iron deposit in the top .' -inch of sludge 
indicated that a progressive failure was 
occurring. The above reasoning is in accord 
with the observed wear pattern on the pro- 
peller reduction pinions and drive gear. 

'lire evidence indicates that the main- 
tenance operations of this earner at San 
Juan were not conducted in accordance 
with the high standards required for air- 
line operation. 

As a result of this and similar accidents 
the Board has proposed amendments to 
Parts *10, 41, 42 and 61 of the Civil Air 
Regulations with relation to emergency and 
evacuation equipment and procedures, to 
assure a greater degree of safety to the 
occupants of aircraft (lying over water routes. 
It has been found that accidents have oc- 
curred when there was insufficient time to 
adequately plan and prepare for a ditching. 
Among others, the following amendments 
to the Board's regulations have been pro- 

1. All required rafts and life vests shall 
be approved, shall be adequately equipped 
for the route to be flown, and shall be in- 
stalled in approved locations. They shall be 
readily available and easily accessible to the 
crew and passengers in the event of an un- 
planned ditching. 

2. In the case of extended overwatcr 
operations each air carrier shall establish 
procedures for orally briefing passengers as 
to the location and method of operation of 
life vests and emergency exits and the loca- 
tion of b'fc rafts. Such briefing shall include 
a demonstration of the method of donning 
a life jacket. Such briefing shall be accom- 
plished prior to takeoff on all extended over- 
water flights on which the aircraft proceeds 
directly over water. On flights not proceed- 
ing directly over water, the briefing shall be 
accomplished some time prior to reaching 
the overwatcr portion of the flight. . 

The Board is continuing studies of prob- 
lems relating to aircraft ditching and evacua- 


FINDINGS 

On the basis of all available evidence the 
Board finds that: 

1. The carrier, the aircraft and the crew 
were properly certificated. 

_ 2. Weather was not a factor in this ac- 

5. The company’s maintenance depart- 
ment at San Juan should have been alerted 
to a dangerous condition when metal par- 
ticles were found in the nose section of 
No. 3 engine. 


4. Pan American’s Miami office, having 
received information regarding the No. 3 
engine from the maintenance department at 
San Juan, should have issued instructions 
to San Juan that this engine be changed. 

5. Due to the condition of No. 3 engine, 
Hie aircraft was not airworthy when it de- 
parted San Juan. 

6. No. 3 engine failed immediately after 
takeoff, which was followed by a partial 
loss of power from No. 4 engine. 

7. The captain demonstrated questionable 
flying technique* under the existing condi- 


PROBABLE CAUSE 
The Board determines that the probable 
cause of this accident was (a) the company's 


inadequate maintenance in not changing the 
No. 3 engine which resulted in its failure 
immediately subsequent to takeoff, and (b) 
the persistent action of the captain in at- 
tempting to re-establish a climb, without 
using all available power, following the criti- 
cal loss of power to another engine. This 
resulted in a nose-high attitude, progressive 
loss of airspeed and the settling of the air- 
craft at too low an altitude to effect re- 
covery. 

By the Civil Aeronautics Board: 

Donald W. Nytop 
Oswald Ryan 

Joseph P. Adams 
Chan Gurney 


f/oaf/ng anchor 


MEANS 
SAVINGS IN 
ASSEMBLY TIME 
VIA 

p/afe-/oh 



The established efficiency of BOOTS' line of all-metal self- 
locking nuts is emphasized by the internationally used 
PLATE-IOK. The BOOTS PIATE-LOK affords weight savings 
of 33%. ..functioning smoothly in temperatures from sub- 
zero to 550° F, and complying with AN-N-5 and AN-N-10 
specifications. With one or two lugs and right angle base, 
for regular or counter-sunk rivets, for welding, the incom- 
parably efficient FLOATING ANCHOR PLATE-IOIC, is the per- 
fect self-locking nut when float is needed. The versatility 
of the PLATE-IOK is further accentuated by its use with: 



q gang channe/ 


Removable c 

standard length channels... wide 
range of spacings. (Special 
spacings can be ordered.) 


1 ) anchor /rases 


Plain anchor...* „ 
midget and right angle. Positive 
locking action is assurance against 
failures due to vibration and 
extreme temperature changes. 


For any lock-nut problem, consult BOOTS Engine 
Experimental quantity supplied at no charge. Specifi- 1 
cations and necessary technical data on the complete | 
PIATE-LOK line available in our catalog. "* “ 
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miniaturized disconnect panels 
for pressurized bulkheads 


interchangeable 
with equivalent 
standard 
AN connectors 



H ere’s the smallest, lightest, disconnect panel ever 
developed for pressurized bulkheads! 

Built of pressure-tight molded thermo-setting plastic 
with silver-plated socket-and-pin assemblies. Pins are 
solderless and can be rapidly indented onto the con- 
ductors. Spring in socket locks lead in— prevents acci- 
dental disconnection. Burndy miniaturized panels with 
10, 19, 22, 26, 37, 62, 73 and 163 individual sockets, 
have been selected for use in latest Air Force and Navy 
aircraft. Most Burndy miniaturized panels fit in the 
same bulkhead space as standard AN connector shell 
sizes. Other socket multiples and sizes may be quickly 
produced to your design requirements. 


For lull details, write— 

BURNDY^ 


BURNDY ENGINEERING COMPANY INC., norwalk, connect. 


BURNDY CANADA LTD., Toronto s. ont. 


AIR TRANSPORT 


Five-Fold Air Cargo Gain Seen by 1959 



1945 1946 1947 1948 1949 1950 1951 

YEAR 

NEW SURCHARGE OF 20$ / PACKAGE 
NOT REFLECTED IN RATE 

Cl I ART 1. Rate comparison, air-rail-truck for 100-lb. shipments, Burbank-New York. 


• Lockheed study coincides 
with Douglas conclusions. 

• Findings based on past 
trends, new equipment. 

By Lee Moore 

Air cargo volume will increase five- 
fold by 1959 and surpass passenger vol- 
ume. It will give the airlines 37% of 
their total revenue, compared with to- 
day's 20% including mail subsidy. So 
says a new Lockheed Aircraft Co. mar- 
ket forecast which is called “Air Cargo 
Trends.” 

The forecast reaches the same con- 
clusions as a similar study by Douglas 
Aircraft Co. early this summer (Avia- 
tion Week June 30, p. 67), although 
the forecasting methods used are dif- 

Other findings of the Lockheed re- 
port, released today after 18 months 
research by Lockheed cargo engineers 
L. R. Hackney and Charles J. Rausch: 

• Bigger profit potential per dollar of 
investment than passenger business. 
The cargo plane can earn 55% of its 
cost in one year, compared to 40% for 
a passenger plane, Lockheed reports. 
Reason: higher load factor, less person- 
alized attention required. 

• If billion ton-miles a year by 1960— 
a volume equal to dispatch of almost 
50,000 railroad freight cars across the 
U. S. per day for a year. 

• New 1049Bs and DC-6As are the key 
to making good on this potential, Lock- 
heed says. A fleet of ten Douglas DC- 
6As and ten Lockheed 1049Bs could 
carry 238,416,000 ton-miles a year, 
which is more than the domestic indus- 
try total hauled last year, Lockheed esti- 
mates. The Super Connie 1049B’s ca- 
pacity is 45% greater than its modem 
Douglas equivalent, the DC-6A, Lock- 
heed claims. 

• Growth trend in the market will 
speed up later in the decade as airlines 
modernize flight and ground cargo 
equipment, replacing old planes with 
1049s and DC-6As (Chart 2). 

• Regardless of rate trend, the airfreight 
market will expand about as predicted, 
Lockheed says. One reason is that it is 
not the air rate alone that counts, but 
its relation to the rising cost of com- 
petitive surface transport (Chart 1). 
Air-freight grows automatically with 
the industry trend to tighter inventory 


control, quicker delivery, and customer 
acceptance as a means to cut down ma- 
terial shortages, crating requirements, 
damage in shipment and effect of plant 
shutdowns. 

• Air express and mail will increase in 


a steady trend. Express and mail, to- 
gether with freight, make up the over- 
all "cargo” category. 

• Airfreight mushroom prediction by 
Lockheed "will depend to a large extent 
on the plan of action followed by the 
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air carriers." The lower limit shown on 
Chart 2 (bottom of shaded area) for 
1960 takes the more conservative as- 
sumption that airlines do not modern- 
ize air and ground equipment more 
than they presently plan to. The upper 
limit (top of shaded area) assumes the 
airlines buy new fleets of 1049B and 
DC-6A planes and new, efficient ground 
handling equipment and freight ter- 
minals. 

“This upper limit also assumes,” says 
Lockheed, “that the airlines will effect 
a positive campaign to increase air- 
freight’s overall participation in the 
cargo transportation field and that air- 
freight rates will continue to maintain 
a downward trend in relation to the 
balance of the transportation industry." 

Lockheed reports hopefully that re- 
cent new cargo plane orders by Slick, 
American, Flying Tiger, Seaboard & 
Western indicate the “new trend in 
the air cargo industry— that of buying 
equipment specifically designed for the 
job rather than converting obsolete pas- 
senger airplanes to haul cargo.” On 
this subject, Lockheed concludes: 
“Other airlines must follow this trend if 
they expect to meet this competition 
both in speed and economy of opera- 

This re-equipping “will inaugurate a 
new upward slope on the trend curve, 
just as new passenger transports have 
always influenced that segment of the 
transport industry," says Lockheed. 

Even the billion ton-miles of air- 
freight predicted for 1958 would be 
only one-third of one percent of 1950 
inter-city surface traffic on commodi- 
ties capable of being air-lifted, Lock- 
heed finds. 

► Prediction Method— The Lockheed 
forecast is mainly based on future pro- 
jection of past trends, as in Chart 2. 


The new upturn at the latter half of 
the decade is based on Lockheed's con- 
clusion that new equipment will give a 
new growth trend to air cargo as new 
technological developments have to 
other transport businesses. 

The Douglas prediction was based 
more on correlation of volume with 
rates, which it forecast would drop 
from 18 cents to perhaps 12 cents a 
revenue ton-mile by 1960 (Aviation 
Week June 30, p. 67). 

Both reached about the same con- 
clusion-five- to six-fold, increase in 
potential. 

► Passenger Lines Cautious— The sched- 
uled passenger airlines recently made 
a cargo forecast of their own. Instead 
of a five-fold increase, the Air Trans- 
port Assn, sees only a 63% gain in 
the cargo volume of its passenger air- 
line members. The same ATA fore- 
cast sets an 82% rise in passenger 

'Hie ATA cargo prediction, how- 
ever, does not include the specialized 
all-cargo carriers; they are not ATA 
members. Flying Tiger Line has seven 
DC-6As on order, Slick five DC-6As. 
and Seaboard & Western five 1049Bs. 

Allowing for possible overoptimism 
by the sellers of cargo planes-Douglas 
and Lockheed— and overconservatism 
by the passenger airlines' association, 
the 1960 air cargo expansion forecasts 
seem to average out somewhere be- 
tween two-fold and six-fold. 

Regardless of rate of expansion to 
1960, however, few deny that the 
ultimate potential for moving cargo is 
greater than that for moving passengers, 
the Lockheed study concludes. Rate of 
air cargo expansion this decade depends 
on some unpredictable variables such as 
surface transport rates, airline financing, 
war and business. 
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Aviation Safety 

Good Seat Engineering Saves Lives 


New Planes Assigned 
To Reserve Fleet 

All four-engine transports delivered 
to U. S. owners after the end of this 
month must be modified to be capable 
of 48-hour mobilization for overseas use 
by the Military Air Transport Service. 

Changes mainly involve readiness for 
conversion to 2,500-mi. range, celestial 
and long-range radio navigation facili- 
ties and light cargo accommodations. 

This directive by Commerce Depart- 
ment’s Defense Air Transportation Ad- 
ministration evolved from two year's 
planning that started under the Na- 
tional Security Resources Board. De- 
fense and Air Force have approved the 

► Option on Extras— Modification spec- 
ifications and contract prices are de- 
termined by the Air Materiel Command 
in negotiations with the individual air- 
lines. The airlines (and a few corporation 
owners of four-engine transports) have 
the option of getting the extras put on 
the new planes at the factory or later, 
depending on cost and convenience. 

Meanwhile, the airlines are going 
ahead with prototype modification of 
one of each type from the 295 existing 
transports assigned to the Civil Re- 
serve Air Fleet by DATA and MATS. 
This fleet is slated for the initial airline 
mobilization in event of war. 

Cost experience on modification of 
these first planes will be the guide for 
AMC in settling contract terms with 
airlines for modifying the rest. 

► Allocation Problem— With the air- 
lines committed to send many or most 
of their four-engine planes overseas in 
a war, allocation of remaining planes 
among the airlines for commercial serv- 
ice becomes a problem. The Civil Aero- 
nautics Board already has sent out tenta- 
tive quotas to the airlines and last week 
received the last of their individual pro- 
tests to the proposed allocation. 

The Board has promised to issue 
final allocations by Dec. 22. Under the 
CAB program, local service routes 
would lose almost all their planes to 
the more important trunk routes. For 
instance. Northeast might lease some 
DC-3s to American and United. Since 
American is slated to turn over a large 
proportion of its DC-6s to the airlift, 
Delta would operate more of the AA- 
Delta interchange with its own DC-6s. 

Aviateca’s New Service 

(McGraw-Hill World News) 

Puerto Barrios, Guatemala— Nonsked 
passenger and air cargo service between 
this Caribbean port and San Salvador 
has been inaugurated by Aviateca, Gua- 
temala’s government-owned airline, fol- 
lowing a long delay caused by friction 
between the two neighboring republics. 


By Alexander McSurely 

Increased attention to design of air- 
liner seats, coupled with the inherent 
strength factor of pressurized cabins, 
already has paid some handsome divi- 
dends in the number of passenger lives 

Credit for the greater emphasis on 
crash-protection in new airliner cabins 
can be divided between Cornell Uni- 
versity’s Crash Injury Research organi- 
zation in New York and the U. S. plane 
manufacturers and engineers willing 
to make use of the facts which CIR’s 
accident analysis work continues to 
develop 

► Seat Engineering— Development of in- 
creased safety factors in the passenger 
seat supplied for the postwar Convair 
240 and the later 340 offers one of 
the best current examples of intelligent 


engineering to meet the crash protec- 
tion problem. 

The Convair seat back incorporates 
several design features tending to mini- 
mize injuries to the passenger who 
might be thrown into the rear of the 
seat in front of him. 

Light sheet-metal construction is 
used throughout the seat back with a 
padding of foam rubber. Progressive 
yielding of the sheet-metal structure 
under impact provides a substantial 
cushioning effect for the head or upper 
torso of a person who might happen to 
be thrown against it under certain crash 
conditions. 

► Pushes Forward— Convair has de- 
signed the seat back to move forward 
from the rear, which provides another 
element of protective yield under crash 
conditions. Also, the airline hostess 
now can quickly adjust the seat backs 
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the fuselage and two on the floor at 
the aisle side. Either bolt-type studs 
or quick-release studs may be specified 
by the purchaser. 

► Crash Analysis— The Northeast Air- 
lines crash of a Convair 240 in Flushing 
Bay, near La Guardia (N. Y.) Airport, 
Jan. 14, 1952, provided an unusual 
case for study of the protective qual- 
ities of properly designed seat backs 
equipped with the modem safety belt 
installation designed to withstand 3,000- 
lb. loads, combined with the favorable 
environment of a strong, pressurized 
transport fuselage. 

Analysis showed that the airplane 
ditched in 1 5 ft. of water during mini- 
mum visibility conditions while making 
a normal approach of about 135 mph. 
at a normal rate of descent of about 
500 ft. per min. The right wheel 
touched the water first, swerving the 
airplane to the right. Then the nose 
gear, left main wheel and wing struck 
the water. Impact tore off the land- 
ing gear, left wing and left engine 
nacelle. Right wing suffered less dam- 
age and stayed with the hull. 

► No Passengers Killed— All 33 pas- 
sengers and crew of three escaped un- 
hurt or with injuries regarded as minor, 
with three exceptions. One had a 
fractured hand, another a contusion of 
the spine and the third a slight injury 
to the kidney attributed to the twisted 
position in which the passenger was 
sitting when the plane nit. Pilot and 
co-pilot reportedly struck their heads 
against the glare "shield in the cockpit 
without severe injury. The stewardess, 
in the "safety" seat farthest aft in the 

Advantage of the special Convair seat 
back design is indicated by the fact 
that backs of six seats were struck 
hard enough to cause permanent de- 
formation of the structure, presumably 
by the heads of passengers sitting be- 
hind them. It is probable that other 
seat backs served as metallic cushions 
for other passengers’ heads without 
causing plastic deformation of structure 
or head injuries. 

► G-Loads— Estimates are that the hull 
and wings absorbed peak loads in the 
range of 10 to 15G in the impact. 
Crash Injury Research investigator A. 
Howard Hasbrook studied the crash 
wreckage, and the photographs he 
took indicated that seat and seat 
anchorages met and may have ex- 
ceeded prescribed CAA design load re- 
quirements of 6G forward, 6.6G down- 
ward, and 1.5G sideways. Failure of 
some seat anchorages indicates that 
these loads were exceeded, although the 
mean force of deceleration from first 
impact until the plane stopped did not 
exceed 2 to 3G. 

Approximately 63% of the seats in 
the forward cabin area had failures of 
anchorages. Only one-third of the rear 


to upright position without pushing 
the “recline button.” 

Forward and rear seat beams are large 
diameter 24ST dural tubes. The aisle- 
side structure is a welded assembly of 
one-inch 6 1ST tubing riveted to the 
forward and rear tubular transverse 

The outboard structure is designed 
to conform to the contour of the air- 
plane. This seam-welded closed box 
structure of 61 ST alloy sheet incor- 
porates ferrules for attachment of the 
seat to the side of the fuselage. Seat 
structure is divided into halves by a 
tubular spreader bar also of 61 ST ma- 
lt stabilizes the forward and aft 


beams and provides sockets for the 

Cushions for seat back and scat are 
of rubberized hair in airfoam rubber. 
Scat-bottom cushions are supported by 
lightweight nylon cloth laced tightly 
between forward and rear beams. Re- 
siliency of the nylon cloth and of the 
cushions makes additional springs un- 
seat backs arc of simple torque box 
design made of light-gage .032 24ST 
sheet alloy. 

The telescoping scat locks used 
provide an infinite number of locking 
positions for the reclining backs. 

Four attach points are provided for 
the newer 340 scat, two on the side of 


RANGE EXTENDERS IN QUANTITY 

. . . by PASTUSHIN 

Super-streamlined, light-weight, aluminum jettisonable fuel 
tanks to increase range and combat effectiveness of America's 
fighting aircraft are being produced in great numbers by 
Pastushin's modern precision methods. 
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PROGRESSIVE YIELDING metal back. 



SEAT BACKS GAVE but seats held. 


seats broke their anchorages in die 
center and aft area. Analysis attributes 
this principally to localized force on 
the bottom of the fuselage partially due 
to tearing off the noscwheel. These 
forces were transmitted with only slight 
modification through the strong center 
section structure to the cabin center. 


The new Convair 340 seat, a devel- 
opment of the 240 seat designed by 
G. K. Sherman, Convair senior de- 
sign engineer, is built to withstand 
design loads of 9G, forward, 8.5G 
downward, 5G upward, and 3G side- 
load, and is considered by Convair as 
one of the most advanced seat struc- 
tures now in use. 

► Future Trend— Study of the North- 
east 240 crash indicates a future de- 
sign trend to even sturdier structures 
than the 340 seat. The trend is ex- 
pected to be felt in smaller executive 
and business aircraft as well. One new 
tour-place design. Prof. Otto Koppen’s 
Hehoplanc, is being designed with seats 
which will take 15G loads fore and 
aft. 

Expectations are that the modern 
pressurized transport hull is capable of 
taking crash impact loads perhaps in the 
neighborhood of 30Gs, with relatively 
slight damage. If this is true, designers 
of interior cabin structure are not get- 
ting full advantage of their basic struc- 
ture when they design seats which 
would fail at perhaps one-third of the 
load that the hull will take. 

Hasbrook, and Hugh De Haven, 
director of Crash Injury Research, 
think that the now phenomenal safety 
record of the Northeast 240 crash at 
New York virtually can be assured in 
a large percentage of air transport ac- 
cidents of the future if the airline 
operators insist on a few well-defined 
design precepts: 

• Design scat backs of ductile metal 
structure that will cushion the shock 
of head or body contact without serious 

• Design scat backs to fold forward 
to provide further “give” at initial 

• Anchor scats firmly to primary struc- 
ture of the airplane, so passengers will 
“stay put” under relatively high G 

• Anchor passengers firmly to their 
seats with snugly tightened 3,000-lb- 
load seat belts now required by Civil 
Air Regulations. 

Braniff Asks Higher 
Domestic Mail Rate 

Braniff Airways has asked Civil Aero- 
nautics Board to set a higher temporary 
domestic mail rate than the 53 cents a 
ton-mile proposed by CAB. Reason 
given is Braniff's merger with Mid-Con- 
tinent, which was still a subsidized car- 
rier. The Board argued that efficiencies 
gained by the merger should make the 
merged company able to get along on 
the non-subsidy 53-cent rate. 

Since the rate is only temporary, 
CAB has plenty of time to consider 
Braniff's plea. Post Office department 
demanded a full hearing on the Board's 
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shown in this catalog are especially 
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aircraft manufacturers. Every shop 
superintendent, engineer and execu- 
tive should have this book con- 
stantly at hand for ready reference, 
when buying cutters and planning 
production. Mail coupon for your 
copy today. 

Onsrud Cutter Manufacturing Co. 

Low Thermal mass gives fast ther- 
mal response. Withstands extreme 

Used on America's outstanding mil- 
itary aircraft for thousands of hours 
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original proposal of a permanent 53- 
cent rate for Braniff. Post Office, skepti- 
cal of Braniff's ability to make good on 
that rate, asked CAB to require the air- 
line to set up an "earnings equalization 
reserve” if the Board set a permanent 
rate as low as 53 cents a ton-mile. This 
delay has led CAB to propose the 
temporary rate in the interim while the 
"equalization reserve" is debated. 

Nonsked Licensed 

Canadian Air Transport Board has 
licensed Rochester Aeronautical Corp. 
to fly nonsked charter services from 
within 50 mi. of its Rochester, N. Y„ 
base to any point in Ontario, Canada’s 
Atlantic Coast provinces and New- 
foundland, south of 52 deg. latitude. 
The carrier is restricted to using planes 
having disposable load not exceeding 
6,000 lb. The service may not deliver 
traffic between Canadian points. 


SHORTLINES 


►Air France will get 30 new planes 
next year, including Super Connies, 
Vickers Viscounts, the French Breguet, 
and Britain’s jet Comet. 

► Air Transport Assn, decides Dec. 9 
whether to adopt a monthly sample 
survey of traffic origin and destination, 
now proven practical by ATA staff. This 
data used to be collected semi-annually 
and published two years later. 

► American Airlines airfreight volume 
topped SI million in October with 
more than 4 million ton-miles carried— 
an industry record which AA says it 
hopes to surpass again in December. 

► Australian National Airways will get a 
government loan to buy second-hand 
planes in sterling areas. 

► Braniflf International Airways nine- 
months revenue passenger miles gained 
21% over a year ago. . . . Company has 
applied, along with United and Conti- 
nental, for one-plane through service 
from Pacific Northwest to Kansas, Okla- 
homa and Texas via interchange at 
Denver, starting with UAL DC-6s and 
adding Braniff and Continental DC-6s 
later. 

► British European Airways predicts 
48-64-passenger copters flying 160 mph. 
by I960, but subsidy is needed to de- 
velop two prototypes, costing $10 mil- 
lion, savs Chief Executive Peter Mase- 
field. 

► British Overseas Airways eastbound 
trans-Atlantic passenger traffic gained 


AVIATION WEEK, 


er 24, 1952 


49% and freight 29% April-September 
over a year ago. . . . Company will cut 
its winter service in half, although 
TWA and Pan American are cutting 
only slightly. 

► Central Airlines October traffic hit an 
all-time high of 5,008 passengers, with 
record load factor of 20%, showing 
that some locals still have a long way 
to go for self-sufficiency. 

► Chicago & Southern interchange with 
TWA for the New York-Pittsburgh, 
Mcmphis-Houston service will get CAB 
approval. It will not compete with East- 
ern’s direct New York-Houston monop- 

► Civil Aeronautics Board plans pre- 
hearing conference on its “general fares 
investigation” in a few weeks. Since the 
previous conference, the airlines with- 
drew their plan to drop roundtrip dis- 
counts. Main issues now are general 
fare level and question of tapering unit 
fares with increasing distance. . . . CAB 
will wait several weeks at least before 
replacing G. Bernard Slebos, chief of 
Routes and Carrier Relations division. 
He is joining Pan American as director 
of economic planning. . . . CAB has ap- 
proved scheduled and nonsked military 
business contracts for another year. 
Nonskeds, prevented by Board rules 
from increasing civilian business, now 
arc concentrating on the unrestricted 
military contract business. 

► International Civil Aviation Organi- 
zation has set limits on the number of 
documents needed for air entrance and 
transit in international travel, an im- 
provement on the 1950 move to cut 
red-tape hampering travel. Visas, transit 
permit and currency restriction are the 
chief items. New rule also helps private 
and nonsked business, not covered in 
the 1950 agreement. 

► Pacific Northern Airlines first year of 
United States-Alaska traffic ending 
Sept. 30 totaled 19,335 passengers, 
1,232,669 ton-miles cargo and 240,473 
ton-miles air mail. Total PNA traffic 
that year on all routes is up 68% for 
passengers, 32S% cargo and 178% mail 
compared with a year ago. 

► Pan American World Airways starts 
service to Rangoon Dec. 3. . . . Com- 
pany has made its 40,000th trans- 
Atlantic flight, will operate 28 round- 
trips a week this winter, nine more than 
a year ago. Summer traffic was 50% 
heavier than a year ago. 

► Pioneer Air Lines October traffic of 
18,109 passengers was 13% over a year 
ago and was an all-time record. . . . 
Company flying 36-passenger Martin 
2-0-2s, averaged 151 passengers per reve- 


nue-mile flown, compared with 101 
two years ago. 

► Trans World Airlines is expected by 
CAB to ask a ’round-the-world route in 
the “Northwest Airlines, et al. trans- 
pacific certificate renewal case,” pre- 
hearing conference on which was slated 
for last week. . . . Company's Bombay 
Tokyo survey flight returning to U. S. 
across the Pacific this month is a starter. 
. . . Company plans 26 trans-Atlantic 
roundtrips a week this winter, compared 
with Pan American’s 28. 

► United Air Lines reportedly has an 


agreement with a third Japanese appli- 
cant for trans-Pacific certificate— lino 
Shipping Company, which would fly 
Tokyo-IIonolulu, meeting United there. 
. . UAL October revenue passenger 
miles at 229,266,000 were up 29% over 
a year ago although down 4% from 
September. . . . Company faces a mili- 
tary demand for flight engineers at co- 
pilot-level pay. 

► Wisconsin Central has a CAB show- 
cause order for temporary mail pay of 
$790,368 from Mar. 1 to Aug. 1 this 
year, equal to 551 cents a plane mile. 
New present temporary rate is 673 cents. 
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How PROSPEROUS 
Is The USA? 


Just how prosperous are the people of the 
United States? 

The sole purpose of this message is to help 
clear up the confusion and controversy that 
surrounds this important question. 

To find out how much prosperity, or mate- 
rial well-being, the people of the United States 
now enjoy, it is necessary to get answers to 
these questions: 

1. As compared with other times, what is the 
total amount of goods and services that we 
have available for our enjoyment? 

2. How great, on the average, is the share of 
each American in this prosperity? 

3. How does our prosperity compare with 
that of other nations? 


National Product at Peak 

The government statisticians who do the 
bookkeeping for the nation produce a figure 
called the Gross National Product. It is sup- 
posed to be the total obtained when you mul- 
tiply the amounts of everything we produce by 
the prices of everything produced. This year 
the GNP, as it is commonly tagged, will add up 
to something like $345 billion. 

Since this will be the highest total that GNP 
has ever attained, some people will acclaim it 
as evidence that we now are enjoying the 
greatest prosperity on record. 


The GNP 
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tary, which 
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product since the beginning of World War II 
comes out about as follows. The effects of price 
inflation have been removed from these figures. 


1940 

1946 

1947 

1948 

1949 

1950 

1951 

1952 


267.9 

264.3 


NATIONAL PRODUCT 


76 

100 

104 

105 
103 
112 
115 


•3 


*8 


From this table the fact stands out that prog- 
ress in raising our level of prosperity has been 
halting. What progress we have made came in 
a few dramatic increases before or after a mili- 
tary build-up. Aside from those, the progress 
has been fairly slow. This year, 1952, it has 
been particularly discouraging. 

Again, when account is taken of the number 
of people who must share in the goods and 
services that are available, our progress is 
even less marked. This is shown by the follow- 
ing table which gives the share of the average 
American in the national product. This, as the 
table indicates, is arrived at simply by dividing 
the total of available goods and services by 
the population on hand to share in them. 


ADJUSTED 
Nyrii >N.\I. 


1940 

1946 

1947 

1948 

1949 

1950 

1951 

1952 


132.0 

141.3 

144.0 

146.6 
149.2 

150.6 

154.4 
156.9 


$176.2 

232.5 

240.7 

244.3 

239.7 

260.9 

267.9 

264.3 


$1,335 

1,645 

1,672 

1,666 

1,607 

1,732 

1,735 

1,685 


Here it is clear that we have made little or 
no headway since the end of World War II. 


U.S. Compared to Other Nations 

Although we are making slow progress in 
increasing our prosperity, as measured during 
recent years by the amount of goods per 
person, we still are by long odds the most 
prosperous people on earth. This can be seen 
from the following table. It offers a rough 
measure of how the adjusted output of goods 
and services per person in the United States 
compared in 1951 with that in a number of 
other countries : 


COUNTRY 


United States . 

Canada 

United Kingdom 


other questions. One of the most important 
will be the subject of a later editorial in this 
series. It is “Who Gets What?" How have va- 
rious income classes and occupational groups 
shared the total available goods? 

Another question that has a basic bearing 
on the quality and durability of our prosperity 
is “How fast are we using up irreplaceable 
natural resources, such as oil, iron ore, and 
copper, to sustain it?” Any attempt to deal 
with this very complicated question must also 
be deferred. 

A Problem for the Future 

In the meantime, however, key facts about 
our prosperity are that: 

1. Most of the increase in the nation’s total 
production in recent years has been to meet 
military requirements rather than to improve 
the American standard of living. 

2. The increase in the supply of goods and 
services actually available for the average 
American has been slow and halting. 

3. We Americans are still extremely well 
provided with the good material things of life, 
as compared with peoples in other lands. 

These three facts bring to mind a whole 
series of policy questions. What can be done 
to speed up progress in improving our pros- 
perity? What— to repeat the question discussed 
in the previous editorial in this series — can be 
done to make our prosperity less precarious? 

Here, however, the purpose is not to pre- 
scribe. It is simply to indicate as accurately as 
it can be done in a brief article the actual state 
of the nation’s prosperity. 

In doing this much, it can properly be re- 
marked that the record presents to the Ameri- 
can economy both a problem and an oppor- 
tunity of surpassing importance. It is that of 
building a prosperity that will be both more 
progressive and more secure than any we have 
known in recent years. In the light of what 
clearly remains to be done, we shall make a 
grave mistake if we use up any of our energy 
in congratulating ourselves on the relatively 
meager progress here recorded. 


To figure more closely “How Prosperous is 

the U.S.A.?” we must answer a number of M(Graw-Hill Publishing Company, Inc 


94 


SEARCHLIGHT SECTION 



RESEARCH 


AND 

DEVELOPMENT 

forge the KEY to America's future in the AIR 

take YOUR place . . . with GOODYEAR AIRCRAFT 

The continued and steady growth of established research and development projects 
presents a number of unusual opportunities for outstanding and experienced men. 

SCIENTISTS ENGINEERS DESIGNERS 


Positions are available in 
fields: 

• Electrical Systems 

• Circuit Analysis 

• Analog Computers 

• Servomechanisms 

• Test Equipment 


our organization for qualified personnel in the following 


• Structures 

’ Aerodynamics 

• Applied Mathematics 
> Electronics 

• Physics 


• Stress Analysis 

• Flight Test 

• Missile Design 

• Dynamics 

• Microwaves 


Openings also exist for welding engineers, civil engineers, and mechanical engi- 
neers with experience in metals fabrication; and for personnel with ability and 
experience in technical editing, art, and motion pictures. 
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We desire personnel of the highest caliber — experienced in the 
field of airborne automatic electro-mechanical control equipment. 

California Opportunity 

For Acoustics and Vibration Engineers 

* 
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MECHANICAL DESIGN ELECTRONIC 

ELECTRONIC MECHANICAL 

SERVO 

This work deals with the manufacture and develop- 
ment of highly complex equipment of the most ad- 
vanced type in a new and expanding division of an 
established firm with 20 years of successful experience 
in the precision instrument field. 

FOR FLIGHT TEST ENGINEERS 

To engage in planning, testing and 
analysing flight test data obtained 

to join our organisation 

M ^ „ r ;i i 


Contact Mr, W. H. P. Drummond. 
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DOUGLAS, AIRCRAFT COMPANY, Inc. 

SANTA MONICA, CALIFORNIA 
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OTHER TECHNICAL PERSONNEL 
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DALLAS, TEXAS 
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POWER PLANT WEIGHT CONTROL 

ELECTRONICS LIAISON 

STRESS ANALYSTS MECHANICAL 

SERVO MECHANISMS MATERIAL PROCESS 

STRUCTURES LOFTSMEN 

ENGINEERING PERSONNEL SUPERVISOR 
DRAFTSMEN 

HOUSING AVAILABLE - TRAINING FACILITIES - PENSION PLAN 
PAID VACATION & HOLIDAYS - GROUP INSURANCE 
EXCELLENT WORKING CONDITIONS 

ATTENTION ' / BOX 6191 
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AEROPLANES 
Aircraft Parts: 

• PROPELLERS 

• CARBURETORS 

• MAGNETOS 

• 25,000 AIRCRAFT PRECI- 
SION & HAND TOOLS 

TESTING EQUIPMENT 
AIRIPIANE ENGINES 

VARIOUS AIRCRAFT 
STARTERS— GENERATORS— 
RELAYS— VOLTAGE 
REGULATORS 
INVERTERS, SWITCHES 

MACHINE SHOP — SHEET 
METAL & WOODWORKING 
MACHINERY 

OEEICE EQUIPMENT: 

• DESK & OFFICE CHAIRS 

• OFFICE MACHINES 

• FILES & SCHOOL ROOM 
FURNITURE 


PUBLIC AUCTION SALE 


AERO INDUSTRIES 

to be sold on the premises: 

BUILDING 621 OAKLAND AIRPORT 
OAKLAND, CALIF. 

Tuesday, December 2 — Starting at 1 0:00 A.M. 


Irwin Friedman, Auctioneer 


ONE STOP EXECUTIVE AIRCRAFT SERVICE 


Major Rebuild 
Interiors 


Authentic Integral Fuel Tank Sealing 
Radio Installations Relicense 


One of largest stocks of new Lodestar parts in the country 

We can handle your work. 

ENGINEERING and MANUFACTURING CORP. 

P. O. Box 479 Galveston, Texas 


INSTRUMENTS 

Authorized Factory Sales 
and Service 


* Eclipse— Pioneer 
* Kollsman 

* U. S. Gauge 


IMMEDIATE DELIVERY 
CALL • WIRE • WRITE 

INSTRUMENT ASSOCIATES 

Telephone: Greot Neck 4-1147 
TelcgToph^UxVrea'r Neck' N. Y. 


LOCKHEED LODESTAR 

Now in major overhaul. Can be 
finished your specifications. 
One of last built R-1820 205 A 


ENGINEERING AND MANUFACTURING 
CORP. 


LOCKHEED PV-1 


BEAUTIFUL EXECUTIVE LODESTAR 

Model 18-56 C.A.A. #N24A 


L. B. S. Aircraft Corporation 

Miami, Florida Phone: 64-0611 
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WHAT DO YOU NEED? 

Buy from one of America's largest stocks of 

UNUSED AIRCRAFT PARTS 


1500 COMPLETE UNITS 
OXYGEN BREATHING 
EQUIPMENT 

For high altitude flying— new surplus— 



'AIRCRAFT ENGINES' 


WRIGHT 



PRATT & WHITNEY 


750 OXYGEN and CO. CYLINDERS 


1 CARLOAD 

‘forTlANGER n ?'-770° 


TURRET PARTS 


500 LBS 



MISCELLANEOUS COMPONENTS 



« Mrpre ENGINE QUICK CHANGE UNITS Applicable to GRUM- 
iILULU MAN FM-l AIRCRAFT. COMPLETE with ACCESSORIES 



CARBURETORS! 
MAGNETOS! 
SPARK PLUGS! 



2000 OIL COOLER 
ASSEMBLIES W/VALVES 



18 PIECES ENGINE QUICK 
CHANGE UNITS APPLICA- 
BLE TO CONSOLIDATED 
VULTEE B24D 


SPECIAL GROUP! 



We own and offer all ports listed — plus many thou- 
sands more — stocked in our Baltimore warehouse. Write for 


FREE CATALOG 




COMMERCIAL SURPLUS SALES CO. 
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Treatise on Pictorial Computer 

Gadgctry is a practice— sometimes a way of life, I suspect-that con- 
tinually plagues aviation. Latest fad is the pictorial computer, another 
black box crammed with the usual electronic micro-organisms. This 
gadget receives information from the VOR and DME. translates the 
data into geographical position and, by means of a moving strip map, 
shows the location of the airplane to the pilot. 

Billed variously as "the poor man’s radar,” "great aid to navigation” 
and “the pilot’s handy helper for holding patterns,” the computer already 
has progressed to an amazing point. Having passed through the com- 
mittee-laboratory stage, the device is now in the hands of manufacturers 
who are currently making the rounds with their sample cases in search 
of clients. Let us examine their product. 

► Accuracy, Reliability-Consider first, accuracy. One of the computer’s 
prime ingredients is the VOR bearing. The VOR possesses a normal 
average error of about 5 deg. when in perfect operating condition. Within 
the computer itself one manufacturer admits an additional 4 deg. So 
without considering DME error the pictorial computer probably will be 
wrong by about 9 deg. more often than is comfortable. 

In crowded metropolitan areas some holding patterns are separated by 
only 12 miles, so a 9-dcg. error will produce some neat overlapping of 
flight paths. 

Then there is the question of reliability— an old and very real question 
in aviation. When does the pilot believe the thing? The VOR has lied 
to him— badly at times. The computer may do the same. The only 
answer, of course, is continual cross-chccking by other means. Most 
assuredly the computer can show an erroneous location so it is not fail- 
safe. Therefore, all the pilot has is another gadget which can’t be trusted 
alone because it might lead him to trouble. 

The poor man. unable to afford the luxury of several navigational 
devices, cannot use it safely since it cannot stand alone. The airline 
pilot can navigate— and very' well, too-with present equipment, so he 
doesn’t need it. And we have never seen an airline instmment panel 
with enough spare room for a picture map large enough to be read in 
turbulence bv cockpit candlelight. 

► Fail-Safe Problem— Granted, some of these items of cost. size, weight, 
even accuracy, may in the distant future become more palatable. This 
still leaves several fundamentals which cannot be engineered out. One 
of these is the fail-safe problem. As long as a device can fail and the 
failure not be clearly evident to the pilot, we have a menace. 

Second, and perhaps more important in the case of the pictorial com- 
puter, is the fact that today’s flying, especially airline, needs cockpit 
information which the computer simply is not capable of presenting. 

We need a means of detecting other aircraft-collision warning. We 
need weather scanning for ice, hail and turbulence. We need exact 
navigation information from a machine that does not have to rely on 
complicated ground equipment. 

Obviously these requirements sound suspiciously like a plug for air- 
borne radar. Exactly. It is too bad if so much brain power, time and 
money (much of it taxpayers’) is wasted on another Rube Goldberg when 
the same effort might now be bringing a useful tool to our cockpits. 

It probably is true that no information is ever a total waste. As a 
problem of pure research the work on this computer may in time be of 
some value. But as a practical aid for modem aviation, the pictorial 
computer is a good lesson in futility. 



New Books 

The Air Officer’s Guide, by Lt. Gen. 
George H. Brett, USAF (Ret.), and 
Albert Douglas. With a foreword by 
Gen. Hoyt S. Vandenberg, USAF. 
Published bv McGraw-Hill Book Co., 
Inc., 330 W. 42 St., N. Y. 36, N. Y„ 
567 pages, including appendix and 
index, illustrated, price $5.00. 

In the Air Force— or any military 
organization— there are two sets of in- 
formation: the Regulations and The 
Word. The former are written and 
specific; the latter is the interpretation 
of the rules, passed from mouth-to- 
mouth. This book is The Word, an 
informal briefing on what to do and— 
just as important— what never to do, 
if you are set on making the USAF a 
successful career. 

Don’t let the stiff title scare you, 
this is an enjoyable as well as informa- 
tive book and the information is 
authoritative. In fact, it could also be 
read with benefit by any junior execu- 
tive since much of the advice is ap- 
plicable to civilian success. 

There is a brief chapter digesting 
USAF history, several giving the in- 
side story on and opportunities in 
Strategic, Tactical ana Air Defense 
Commands, here and abroad. The 
chapter on what living conditions and 
accommodations are like at various Air 
Force stations should be helpful. 

— EJB. 

New Films 

Breaking Through the Sound Barrier, 
a London Film Production, starring 
Ralph Richardson, Ann Todd, Nigel 
Patrick and John Justin. Running time 
109 min. 

This British effort, depicting the 
nerve-tensing job shared by a manufac- 
turer, chief test pilot and design engi- 
neer to build and fly a supersonic 
fighter plane (played by the Super- 
marine Swift), is handled in a serious 
manner minus gloss, glitter and 
gadgetrv. 

The feminine role is devoted to ques- 
tioning the need to “fly from London 
to New York in two hours.” The team 
carries on, despite a fatal crash and suc- 
cess is achieved, punctuated with a 
"sonic boom.” The flying scenes are 
superb. — GLC. 

Publications Received 

• General Billy Mitchell: Champion of Air 

Defense, by Roger Burlingame; published 
by McGraw-Hill Book Co., Inc., 330 W. 
42 St., New York 36, N. Y.; 1952; $3.00. 
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LETTERS 


Dubious Data? 

Your editorial, "The Reversible Prop 
Controversy," on Oct. 27, presenting the 
matter thoroughly, brings forth data that 
seem to us to raise a separate but perhaps no 
less serious question: the worth of CAA 
records. 

You detailed four more propeller-reversing 
incidents reported since True's article ap- 
peared. What struck us was the CAA ver- 

"Monterey, No. 1 prop, American DC-6 
—throttle was pulled back through the 
detent stop, but the prop did not reverse 
because it was not pulled back far enough to 
activate reversal. Cause of throttle being 
free to come back through stop: loose throt- 
tle nut." 

That isn't the way we heard it. According 
to our information about the incident, 
which we have reason to believe is authentic 
and accurate. No. 4 prop malfunctioned, 
not No. 1 . and contrary to the assertion that 
there was no reversal, the prop reversed 
powerfully just before touchdown with such 
a pronounced side-slewing effect on the 
plane, perceptible to the people in it, that 
a rough and precarious landing resulted. 

A checkup with the crew of this plane— 
American Flight 158 out of Mexico City, 
Sept. 20— and with the mechanics who serv- 
iced it, and the management who okayed 
the report and the CAA office which re- 
corded it. should certainly be made to find 
out where along the line the truth got 
buried. Perhaps the CAB should be the 
agency to open an investigation of CAA 
malfunction-reporting procedures. 

If an official report can turn the hazardous 
Monterey landing into a slight mechanical 

misrepresented? And how many malfunc- 
tions go unreported entirely? 

Adequate safety programs can't be built 
on dubious data. 

Ki n W. Purdy, Editor 
True, The Man’s Magazine 
67 West 44th Street 
New York 36, N. Y. 

(Aviation Week has also checked. We 
have seen both CAA reports on the Mon- 
terey incident. The first report did male the 
error on No. 1 propeller. It fails to say 
whether the propeller actually reversed. 
Pilots tell us that the reversing process re- 
quires several seconds to complete. During 
those several seconds before reversing is 
completed it is a moot point as to whether 
it can be said the prop does or does not go 
into reverse. However, Aviation Week has 
found an occupant of the plane who reports 
that the ship did maneuver as Mr. Purdy 
reports, and that the landing was anything 
but routine. Pilots also inform us that not 
all propeller reversals are reported by CAA.) 


Such Economy! 

In Aviation Week’s recent issue Sin- 
clair’s double page advertisement shows 


Eastern’s Constellation in flight and states 
Eastern’s preference of "the finest products 
available’’ — but the aircraft in the picture 
appears to have two engines in the full 
feathered position! Sinclair advertises their 
aircraft oils for reliability and economy. 
Such economy! 

We will assume that the “Connie” was 
on a training flight — but this to me indicates 
a very poor choice of pictures for such 
advertising purposes. 

2141 South High School Road 
Indianapolis 44, Ind. 

From de Havilland 

A word of appreciation of your article 
Sept. 15, “D.H. 110: Study of a Fighter's 
Evolution." This has taken a lot of work 
to complete and seems to be a pretty ac- 
curate account of our buildup of jet-figliter 
experience, and I find it very interesting. 

M. Sharp 

The De Havilland Aircraft Co. Ltd. 

Hatfield. Hertfordshire 

England 

LAA’s S-55 

We all feel that Bill Coughlin’s story 
about our S-55 program was exceptionally 
well presented. In fact, it read so good that 
I studied it thoroughly enough to find out 
for the first time just how many things we 
have done to that flying machine. 

C. M. Belinn, President 
Los Angeles Airways, Inc. 
Box 10155 Airport Station 
Los Angeles 45, Calif. 

Praise 

Congratulations on your handling of the 
article. "Lockheed Uses ‘Ounce of Preven- 
tion,’ ” in the Oct. 6 issue of Aviation 
Week. We in the Functional Test Inspec- 
tion Department at Lockheed are proud of 
the writeup and the manner in which it was 

Please advise if tear sheets of the article 
arc available. We have many requests from 
departmental personnel for copies. 

Paul D. Roger, 

Department Manager 
Functional Test Inspector 
Lockheed Aircraft Corporation 
Burbank. Calif. 

We would like to seek permission to repro- 
duce an article in your Sept. 29 issue, “All 
Watch Weight at Northrop." . . . We wish 
to reproduce it . . . for distribution in an 
engineering training program for recently 
hired draftsmen with no previous aircraft 
experience. We feel that the information 
contained in this article would be of extreme 
value to these men. 

F. S. Coe. 

Engineering Personnel Liaison 
Piasccki Helicopter Corp. 
Morton, Pa. 


Shevlin & Pulse-Jets 

American Helicopter and the Army de- 
serve considerable credit for accomplishment 
in the pulse-jet helicopter field which you re- 
ported Oct. 13, Certain impressions are 
given, however, which are not in accordance 

It is stated that “When Air Force dropped 
pulse-jet, the Army picked it up. What 
Army did with it has now been disclosed 
by American Helicopter ...” 

This concern, with its affiliate Aeromarine 
Co., has been continuously engaged in pulse- 
jet engine research, development and produc- 
tion since 1945. This work has been carried 
out largely through private enterprise, but 
also with assistance of Navy. Air Force, and 
Army contracts. As a result, we have the 
longest and most successful experience with 
pulse-jet engines of any firm in existence. 

In this regard, we have been producing 
pulse-jet engines commercially for years. Our 
pulse-jet engines and pulse-jet devices are in 
successful use all over the world. Further, 
it is believed that military commitments for 
our pulse-jet engines and devices are consid- 
erably greater than for those of any other 

Among other statements which might re- 
quire clarification, we wish ro refer to the 
following: “Short two-hour life of this valve 
previously was one of the major obstacles to 
pulse-jet development but American ap- 
parently has this licked. Life is now up to 
50 hours." 

As a matter of record, we have some time 
ago conducted life tests of one of our pulse- 
jets which exhibited an intake valve endur- 
ance in excess of 400 hours. Some of our 
commercial devices which have been on the 
market for years exhibit a valve endurance 
greater than 75 hours. 

We certainly believe that American Heli- 
copter and the Army deserve a great deal 
of credit for the accomplishments which you 
report in the helicopter field, but also feel 
that credit should be given where credit is 

Pulse-jet engines, far from being dropped 
bv the Air Force and being revived bv the 
efforts of the Army and American Helicop- 
ter, have been the sole business of our firms 
for a good many years. Further, much of the 
development which has made possible en- 
gines such as used by American Helicopter 
was carried out by our firms long ago. 

Present usage of pulse-jet engines should 
bv no means be credited largely to American 
Helicopter and the Army, when our pulse- 
jets have been in commercial usage for vears. 
and are believed to be in greater military 
demand than any other pulse-jets. 

We have no desire to detract one whit 
from the accomplishments of American Heli- 
copter Co. and the Army in the helicopter 
field, but do feel that some rather broad 
statements have been made which com- 
pletely ignore the leading role in the pulse- 
jet field which has been and still is played 
bv our firms. 

W. L. Tenney 

Shevlin Manufacturing Co. 

Vandalia, Ohio 
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Fundamental 


emscopc company 


Research for 


Tomorrow’s Aircraft 


lis background of leadership and 
lerience and the constant exploration 
fundamentals for new concepts of 
design. Sperry is able to anticipate and 
solve control problems for tomorrow's 



Northrop Aircraft, Inc. 

Chance Vought Aircraft 
Bell Aircraft Corporation 
Cessna Aircraft Company 
Boeing Airplane Company 
Beech Aircraft Corporation 
The Glenn L. Martin Company 
Chase Aircraft Company, Inc. 
North American Aviation, Inc. 
Republic Aviation Corporation 
Lockheed Aircraft Corporation 
Douglas Aircraft Company, Inc. 
McDonnell Aircraft Corporation 
Grumman Aircraft Engineering Corp. 


Elastic Stop Nuts speed assembly 
and provide vibration-proof 
fastenings for every American 
aircraft now being built. 



Only ES1VA manufactures a complete line of all types anil sizes of self -locking fasteners. 



